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FUETHEB  NOTES  ON  THE  IDENTIFICATION  OP  THE  ANI- 
MAUS  AND  PLANTS  OF  INDIA,  WHICH  WERE  KNOWN 
TO  EABLY  GREEK  AUTHORS.  By  V.  BALL,  M.A,  P.R.S., 
Director  of  the  Science  and  Art  Mnsetun,  Dublin. 

[Bead  Mat  23,  1887.] 

rthe  present  communication  I  propose  to  deal — ^but  by  no  means 
exhaustiyely,  and  perhaps  not  finally — with  some  further  infor- 
mation which  I  have  acquired  in  support  of  the  identifications  giyen 
in  my  original  Paper^  on  this  subject.  While  I  hare  seen  no  reason  to 
change  or  alter  any  of  the  identifications,  I  believe  it  may  assist  in 
their  general  acceptance  to  lay  before  the  Academy  the  further  evi- 
dence in  support  of  them  which  is  contained  in  the  following  pages. 

Although  it  is  perhaps  scarcely  necessary  to  emphasize  the  im- 
portance of,  nor  to  specify  the  advantage  which  is  to  be  derived  from, 
the  application  of  a  scientific  method  to  the  analysis  of  these  old 
myths,  still  I  cannot  but  refer  to  the  remarks  by  the  late  Professor 
Bolleston,  in  which  he  condemns  the  sneers  with  which  attempts  to 
preserve  the  unities  of  tune  and  place  in  faunas  have  been  met  in  some 
quarters.    And  many  naturalists  will  doubtless  concur  in  his  remark, 

>  These  Proeeedinffs,  2nd  Ser.,  toI.  ii.,  p.  613  (Pol.  Lit.  and  Antiq.),  and  re- 
pahHihed  in  the  Indian  Antiqttary,  Bombay, 

B.  I.  A.  FROC.,  8EB.  m.,  VOL.  I.  B 
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that  "it  is  rare,  indeed,  to  find  a  writer  of  the  classical  period  mak- 
ing blunders  in  the  way  of  putting  animals  into  places  in  which 
they  never  were  found,  except  in  connexion  with  the  circus  of  olden, 
and  the  menagerie  of  modem  times,  which  are  so  rife  in  all  but  our 
very  best  modem  authors." 

MA  MM  A  JLp. 

Thb  Mabtechoba  (Maf>rixa»pa¥,  AvS/>o^(£yo$). 

Felis  Tiyrii,  Linn.— The  Tiger. 

The  identification  of  the  martiihora  with  the  tiger,  in  the  previous 
Paper,  where  it  was  pointed  out  that  the  scorpion-like  characteristics 
could  readily  be  explained  by  the  presence  of  the  sharp  homy  appen- 
dage on  the  extremity  of  the  tail  in  the  Felida,  has  led  me  to  note, 
among  other  curious  facts  in  that  connexion,  that  the  *^  old  Assyrians  (as 
pointed  out  by  the  Rev.  Mr.  Houghton')  seem  to  have  noticed  the  homy 
process  (on  the  tail  of  the  lion)  which  is  now  and  then  figured,  though 
with  exaggeration,  on  the  marble  slabs."  The  same  author  states, 
however,  that  classical  authors  make  no  mention  of  it  when  speaJdng 
of  the  lion  lashing  himself  with  his  tail  when  angry.  The  ingenious 
suggestion,  that  the  natural  function  of  the  sharp  point  was  to  rouse 
the  animal  to  fury  is,  therefore,  probably  of  no  great  antiquity,  and 
has,  so  far  as  I  am  aware,  notiiing  else  to  commend  it. 

I  may  state  that  I  recentiy  took  advantage  of  the  delicate  state  of 
health  of  one  of  our  lionesses  in  the  Zoological  Gardens  to  examine  this 
structure,  and  found  it  to  be  hard  and  sharply  pointed,  but  quite  con- 
cealed from  view  by  the  hair  at  the  extremity  of  the  tail. 

Thb  Eboxottas,  or  Ktitoltzos  (Kpojcorra?,  KwoXvico?). 

Sytma  eroeuta, — The  Spotted  Hyena. 

Ktesias  states  that  the  krokottoij  which  was  identified  as  above  in 
the  previous  Paper,  occurs  in  Ethiopia.  Now,  although  Ethiopia,  it  is 
believed,  sometimes  stood  for  India  with  the  Greeks,  it  appeared  in  this 
case  that  if  the  identification  was  correct  Ethiopia  must  here  mean 
Africa,  as  the  spotted  hyena  was  not  known  to  occur  or  to  have  occurred 
out  of  that  geographical  region.  Quite  recently,  however,  presumably 
pleistocene  remains  of  the  animal  have  been  identified  by  Mr.  K. 

>  Natural  HUtory  of  the  Aneienttf  p.  107. 
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Ljdekker'  among  the  bones  of  various  aniTnals  obtained  in  the  caves 
at  BiUa  Surgam,  in  Kamol  in  the  Madras  Presidency,  where  remains 
of  the  CffHoeephalus,  or  dog-faced  baboon  of  Africa,  which  is  now 
extinct  in  India,  were  also  obtained. 

It  is  just  conceivable  that  the  spotted  hyena  may  have  survived  in 
India  into  the  prehistoric  period ;  but  the  matter  is  rather  of  passing 
interest  than  importance,  as  there  appears  to  be  no  necessity  for  de- 
monstnting  that,  in  this  instance,  Kteaias  really  meant  India,  as  was 
sappoaed  by  Lassen,  who  identified  the  krokottas,  I  believe  incorrectly, 
with  the  jackal. 

The  Gktphok,  or  Gbifput  (Fpv^). 

Cants  damesticus,  var.  I^etantu. — Tibetan  Mastiff. 

All  the  additional  information  which  has  been  acquired  confirms 
tiie  supposition  that  the  original  idea  of  the  griffin  was  suggested  by 
the  Tibetan  mastiffs  which  guard  the  houses  and  diggings  of  the  gold 
miners  now,  as  they,  in  aU  probability,  did  in  the  time  of  Herodotus 
and  Kteaias. 

I  am  enabled  to  exhibit  an  illustration  of  the  griffin  in  the  Ortut 
SmitatUj^  as  it  was  developed  by  the  fancy  of  ^lian,  and  side  by  side 
with  it  a  photograph  of  the  Tibetan  nuustiff,  which  is  now  in  the 
Zoological  Gardens.  Both,  it  will  be  observed,  exhibit  even  still  some 
points  in  common,  especially  aa  regards  the  massive  limbs,  and  "  daws 
like  a  lion's." 

Among  superadded  myths  in  connexion  with  the  griffins,  we  are  told 
that  some  of  the  tribes  of  Northern  Asia  consider  that  the  horns  of  the 
Tidioiliine  rhiuoceros,  which  are  there  found  in  a  semi-fossil  condition, 
were  the  talons  of  gigantic  birds,  and  that  MM.  Ermann  and  Midden- 
dozf  suppose  that  tiiieir  discovery  may  have  originated  the  account 
of  the  griffins  by  Herodotus.  This  theory  of  its  origin  is  now,  per- 
haps, scarcely  necessary. 

Since  the  above  was  written,  Mr.  Howorth's  work  on  the  Mammoth 
and  the  Plood  has  come  to  hand«  In  it  he  devotes  several  pages  to 
the  stories  about  the  horns  of  the  Tichorhine  rhinoceros,  and  argues 
that  the  myth  of  the  griffin  was  founded  on  the  discovery  of  its  re- 
mains in  Northern  Asia ;  but  I  think  it  possible  that  the  myth  about 
the  griffins  may  have  been  older  than  the  theory  as  to  the  nature  of 
Ihe  horns.  Be  that  as  it  may,  the  description  by  Ktesias  was,  I  main- 
tain, founded  on  the  dogs. 

*  Mtcords,  Gtol.  Survty  of  Indiay  toI.  zix.,  1886,  p.  120. 

*  D$  Eerbitf  AnimaHbutf  fe,,  Ik  Avibus^  cap.  lyi. 
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REPTILES. 

The  Skolsx  (SxwXi^f). 

Croeodilus  htporeatus,  vel  Omrialu  gangeticui, — The  Crocodile,*  or  the 
OariaL    (The  Gavial  of  authors.) 

When  I  made  the  suggestion  that  as  in  other  cases  Etesias  had, 
with  reference  to  crocodile  oil,  combined  information  about  what  were 
in  reality  two  quite  different  subjects,  I  was  unaware  that  the  same 
explanation  had  already  been  made  by  a  previous  writer.  In  his  yalu- 
able  essay  on  '^  Early  Asiatic  Fire  Weapons,"  General  Maclagan,  R.E., 
has  pointed  oui^  that  to  crocodile  oil — a  recognized  Indian  medicine — 
Ktesias  had  apparently  attached  the  attributes  which  properly  belong 
to  the  Punjab  petroleum,  thus  explaining  the  inflammability  of  the  oil 
and  its  use  in  warfare,  as  the  material  for  fireballs  for  setting  cities 
on  fire.  I  do  not  doubt,  therefore,  that  this  explanation  will  find  a 
ready  acceptance,  and  I  venture  to  hope  that  similar  acceptance  will 
be  given  to  many  of  the  other  suggested  identifications,  when  the 
evidence  upon  which  they  are  based  has  been  fairly  weighed. 

In  the  present  communication  I  give  another  example  of  a  com-» 
bined  story  in  the  case  of  the  parebon  tree,  having  been  enabled  to 
trace  the  origin  of  the  properties  attributed  to  its  juice  to  the  well- 
known  characteristics  of  a  distinct  plant. 


INSECTS. 

HOKKT    (McXi). 

Ajpu  dortata. — Bee.    JBhaunra,  Hin. 

When  explaining  Xtesias's  mention  of  "  a  certain  river  flowing  with 
honey  out  of  a  rock,  like  the  one  we  have  in  our  own  country,"  by  the 
fact  that  wild  bees  are  found  in  the  rocky  gorges  of  some  Indian  rivers^ 
and  that  their  honey  is  much  sought  after  by  the  natives,  I  omitted 
to  mention  that  the  same  explanation  would  apply  to  the  words  of  the 
Psalmist :  "  He  should  have  fed  them  also  with  the  finest  of  the  wheat, 
and  with  honey  out  of  the  stony  rock  would  I  have  satisfied  thee." 

*  It  has  been  urged  as  an  objection  to  this  identification,  that  Skolex,  literally 
translated,  means  '  wonn.'  To  this  I  reply  that  the  same  soological  olassiflcation 
has  sometimes  also  been  applied  to  poor  humanity. 

*  Jour,  Atiat,  Society,  Bengal,  zlv.,  pp.  60-61. 
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This  explanation  may  have  snggested  itself  independently  to  others, 
and  certainly  did  so  to  Porbes,^  who  further  remarks  that  the  brooks  of 
honey  and  butter  mentioned  by  Zophar,  in  the  book  of  Job,  probably 
vefetred  to  liquid  honey  from  wild  bees  and  yAi,  or  clarified  butter. 
The  habits  of  the  wild  bees,  it  may  be  remarked,  appear  to  be  the 
I  in  Judea  as  they  are  in  India. 


EuxTBOK  (^HXcrrpov). 
CoceuB  laeoa. — The  Lac  Insect  and  its  Products,  Shell-lac  and  Lac  Dye. 

The  identification  in  the  former  Paper  of  the  Indian  ehktron  and 
the  dye  associated  with  it,  as  described  by  Ktesias,  shows  that  there 
were  really  four  substances  to  which  the  term  was  applied  by  classical 
authors,  the  other  three  hitherto  only  recognised  being,  as  enumerated 
by  Mallin* — 1,  glass  ;  2,  a  metallic  alloy ;  and  3,  amber. 

When  combating  the  vague  suggestion  that  tiie  red  dye  was  pro- 
duced from  cochineal  insects,  I  stated  that  the  latter  did  not  occur  in 
India,  whereas  it  would  have  been  more  correct  to  say,  were  not  in- 
digenous to  India,  since,  as  a  matter  of  fact,  both  they  and  the  cactus 
were  introduced  into  the  country  many  years  ago  ;'  and  it  is  also  known 
that  they  were  introduced  into  Batayia.^^  Sir  A.  Bumes  mentions 
cochineal  (prepared)  as  being  an  import  into  India  by  way  of  Cabul. 

The  recently-published  Anglo-Indian  Glossary  by  Colonel  Yule  and 
Ur.  Bumell  contains  a  number  of  interesting  and  quaint  extracts  from 
early  writers  on  the  subject  of  Indian  lac.^^ 

Thb  DlZAlEOir  (Aiicaipov). 
Beardbaui  Mcer^  Linn. — ^The  Dung  Beetie. 

I  am  indebted  to  Professor  Mir  Aulad  Ali  for  the  statement  that 
there  is  an  Arabic  word,  wikairon^  which  may,  perhaps,  be  connected 
with  the  above :  it  means  '  concealer,'  and  might  very  aptly  be  applied 
to  the  beetle,  which  spends  so  much  of  its  time  in  burying  pellets  of 
eattle-droppings  in  which  its  eggs  are  deposited. 

In  Houghton's  Katural  History  of  the  Ancients  there  is  some 
interesting  information  regarding  the  aearahaus  of  Egypt. 

^  Oriental  Memoirt,  toI.  i.,  p.  32. 

*  MimraioffU  Momeri^ue,  p.  49. 

*  Feimiint,  View  ofSindostaH^  vol.  ii.,  p.  97. 
^  See  BwrvUkuf  Vojfoge^  toI.  ii.,  p.  128. 

"  Page  380. 
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PLANTS. 

HoHST  moM  Cakbs  caixed  Svgab  (MeXt  to  KoXdfuyov  to  XeyoftcvoK 

aaxapy 

Saecharum  officinarum^  Linn. 

Witli  reference  to  the  suggestion  made  in  the  previous  Paper,  pp. 
330,  335,  that  the  ''  stones,  desciihed  hy  Straho  as  being  dug  up  in 
Lidia,  which  are  of  the  colour  of  frankincense,  and  sweeter  than  figs 
or  honey,"  were  sugar-candy,  it  may  be  of  interest  to  state,  that  Babar, 
in  his  '*  Memoirs,""  referring  to  a  period  about  a.b.  1504,  says  that 
'^  the  commodities  imported  into  Gabul  from  Hindostan  are  slaves,  white 
clothes,  sugar-eandy,  refined  and  common  sugar,  drugs  and  spices." 

The  Indiak  Esed  (KaXa/tos  'IvSuccfs). 
Borassus  flabelliformtB^  Linn. — ^The  Palmyra  Palm. 

"When  identifying  the  "  Lidian  reed"  of  the  Greeks  and  Romans  with 
the  Palmyra  palm,  instead  of  with  the  bamboo,  as  it  has  generally  been 
by  previous  writers,  I  stated,  in  addition  to  the  arguments  upon  which 
that  opinion  was  formed,  that  the  Sanskrit  name  for  the  palm  was  tritM- 
raja,  or  "king  of  the  reeds,"  from  which  the  Greeks  very  possibly  derived 
their  idea  as  to  the  nature  of  the  plant.  But,  as  regards  the  possible 
size  to  which  a  bamboo  may  grow  under  favourable  circumstances, 
some  further  remarks  are  now  called  for.  Colonel  Yule  (Anglo-Indian 
Glossary)  states  that  an  effort  to  procure  the  largest  obtainable  bamboo 
in  Pegu,  in  the  year  1855,  yielded  one  of  only  a  little  over  10  inches 
in  diameter ;  and  recently,  in  the  Colonial  Exhibition,  the  largest  in 
the  collection  I  found  to  be  just  10  inches  in  its  maximum  diameter, 
being  somewhat  compressed  in  section. 

However,  Professor  Hseckel,  in  his  account  of  his  visit  to  Ceylon,** 
speaks  of  bamboos  in  the  Botanic  Gardens  1  to  2  feet  thick,  the 
precise  meaning  of  which  is  exemplified  by  the  addition  that  a  child 
of  three  could  therefore  stand  inside  one  section  of  the  main  stem. 
There  is,  moreover,  the  authority  of  Clusius,  quoted  by  Colonel  Yule, 
that  he  had  seen  two  great  specimens  in  the  University  at  Leyden, 
30  feet  long  and  from  14  to  16  inches  in  diameter. 

Such  monsters   may  occur  under  favourable    circumstances  in 
Ceylon,  just  as  Haeckel  also  describes  Arabian  palms,  which  in  Ceylon 

^3  Erakine,  p.  138,  and  Sir  A.  Bume^B  Cabool,  pp.  79  and  84. 
»  A  VisU  to  Ceylon,  translated  by  Clara  Bell,  p.  136. 
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have  grown  to  sizes  Tmknown  in  their  native  country ;  but  as  regards 
India,  I  hare  in  vain  sought  for  evidence  of  the  largest  species  of 
bamboo  ever  exceeding  10  inches  in  diameter.  It  is  JBamhusa  arun- 
diM€9aj  but  the  Dendroealamus  giganteus  of  Penang  is  said  to  attain 
to  12  inches.     (See  Note  added  in  the  Press,  p.  9.) 

Acofita  is  sometimes  supposed  to  be  responsible  for  renewing  a  form 
of  the  story  as  it  was  first  told  by  Herodotus.  Paludanus,  in  his  anno- 
tstion  to  linschoten^'*  quotes  him  as  follows : — **  Of  the  tree  or  reede 
called  bambuB,  some  of  the  Indians  make  ieftte$^  or  little  skiffes, 
wherein  (should  be  whereon)  two  men  may  sitte,  which  they  doe 
not  altogether  make  hollow  within,  but  leave  two  knots  of  parti- 
titioiis  uncarved.  In  (should  be  on)  these  amtes  the  Indians  sit 
naked,  at  ech  end  one,  crosse-legged,  and  in  ech  hand  an  oare  where- 
with they  rule  the  boate,  and  drive  her  swiftly  against  the  streame, 
q)edally  in  the  river  called  Cranganor ;  and  they  are  of  this  opinion 
that  those  BcuteM  are  never  overturned  by  the  crocodiles,  although  they 
come  about  them,  as  others  are — ^but  for  these  it  was  never  heard  of." 

A  correct  version  of  Acosta's  original  passage  in  "  Tractado,"  p.  296 
(1578),  win  be  found  in  the  Anglo-Indian  Glossary,  by  Colonel  Yule 
and  1&.  Bumell. 

The  following,  which  is  probably  derived  from  the  same  source, 
namely,  Acosta,  and  should  not,  perhaps,  be  regarded  as  an  original 
observation,  occurs  in  Mandelslo's  travels  \^ — *'  These  canes  are  so  big 
that  the  Indians  cleave  them  to  make  boats,  leaving  a  knot  at  each 
end,  vhereon  I  they  sit  to  guide  itr— one  before,  another  behind — and 
use  this  sort  of  boat  the  rather,  for  that  they  are  persuaded  crocodiles 
bear  a  respect  to  the  tnambu  (i.  e.  bamboo)  and  never  hurt  the  boats 
made  of  this  cane." 

It  seems  to  be  probable  that  this  comparatively  modem  (16th  cen- 
tury) version  of  the  story  arose  from  bamboos  being  used  as  buoyant 
(flinders,  and  for  this  purpose  the  partitions  at  the  nodes  would  not 
be  removed.  It  appears  to  have  been  the  custom  for  two  natives  to 
seat  themselves  astride  on  such  cylinders,  at  either  end,  and  some  of 
the  translators  of  Acosta  seem  to  have  given  a  complexion  to  the 
statements  made  by  him  which  was  not  intended.  A  translator  or 
annotator  striving  to  make  his  author  intelligible  might  naturally  fall 
into  such  a  mistake  with  the  best  possible  intentions. 


^*  Vhpagi  of  Limchottn,  Eakluyt  8oe.,  Tol.  ii.,  p.  68.     See  also  Pexmant'e 
Viim  o/Mindotian,  vol.  i.,  p.  143. 
"  Lib.  ii.,  p.  120. 
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As  the  men's  legs  dangled  in  the  water,  just  as  do  those  of  men 
who  cross  rivers  on  inflated  skins  or  muisackSf  the  reference  to  croco- 
diles becomes  intelligible;  and  it  is  possible  that  the  cylinder  of 
bamboo  might  have  some  deterrent  influence  upon  them,  as  it  might 
seem  to  be  a  trap. 

Of  course  the  connexion  with  the  story  by  Herodotus  is  not  really 
very  close,  as  his,  I  think,  certainly  referred  to  boats  made  of  the  palm. 

Thb  Pabebok  Tsee  (JLdpriPov), 
Fieus  relij^iaa,  Linn. — Pipalf  Hin.    JBo^  Sansk. 

In  my  identification  of  this  tree,  I  omitted  to  point  out  that  the 
Fietu  religiosa  is  the  ho  tree  of  the  early  Buddhists.  It  was  therefore 
one  which  would  naturally  have  been  brought  under  the  special  notice 
of  the  Greeks.  Moreover,  it  seems  probable  that  in  the  name  parebon 
we  have  incorporated  the  Sanskrit  name  bo  ;  and  this  seems  a  more 
probable  derivation  than  that  it  is  from  piptdf  or  pipun^  as  it  ia 
sometimes  pronounced. 

The  famous  ho  tree  of  Ceylon,  described  by  Sir  Emerson  Tennent^* 
and  many  others,  was  planted  in  288  b.  o.,  and  is  undoubtedly  the 
oldest  existing  vegetable  with  a  recorded  history. 

SThe  ascription  to  the  juice  of  the  parehon  tree,  by  Ktesias,  of  the 
property  of  thickening  water  or  wine  when  dropped  into  them,  was, 
possibly,  an  error ;  but  there  is  a  plant  in  Ceylon  which  possesses  the 
property  in  a  remarkable  degree.  It  is  the  hakatoo,  or  Fedalium  murex 
(Nat.  Ord.  Pedaliaceee),  of  which  Sir  Emerson  Tennent"  has  written 
as  follows : — '^  If  bits  of  the  stem,  leaves,  and  roots,  be  mixed  for  a  few 
seconds  in  milk  or  water,  the  liquid  turns  thick  and  mucilaginous ;  so 
much  so,  that  water  in  this  state  can  be  raised  by  the  hand  several  feet 
out  of  a  basin,  and  let  fall  back  without  noise ;  and  this  without  impart- 
ing any  colour,  taste,  or  smell  to  the  fluid,  which  returns  to  its  natural 
state  in  about  ten  or  fifteen  minutes  afterwards.  The  Singhalese  take 
advantage  of  this  peculiarity  of  the  hakatoo  to  thicken  the  wiilTr  sent 
round  to  Europeans." 

[Note  added  m  the  Pbebs. 


"  Ogykm,  vd.  ii.,  p.  613.  "  Op,  eit.,  p.  160. 
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Note  abdxd  nr  ths  Pbsss. 

Dr.  E.  P.  Wright,  in  the  discossion  that  followed  the  reading  of 
thiB  Paper,  mentioned  that  at  llahe  in  the  Seychelles,  the  2).  gigan- 
iiui  grew  under  very  fayonrable  circiunstancesy  bnt  that  he  had 
nerer  known  the  stema  to  exceed  10  or  11  inches  in  diameter;  and 
wiule  this  Paper  has  been  awaiting  publication  I  have  availed  of 
file  opportunity  of  transmitting  an  inquiry  on  the  subject,  through 
Ifr.  F.  W.  ICoore,  to  Dr.  Trimen,  Director  of  the  Botanic  Gardens  at 
Peradeniya,  wlio  has  replied,  that  the  diameter  of  the  culms  of  Dm- 
doedlamui  gigantetu  (or,  possibly,  D.  JBrandint),  which  is  the  largest 
^edes  in  the  Gardens,  does  not  exceed  9^  inches  He  adds,  that  there 
is  a  very  large  species  in  Japan,  which  may  reach  a  larger  size. 

Having  communicated  this  &ct  to  Professor  HsBckel,  he  has  replied 
as  follows : — **  I  cannot  doubt  that  the  statements  of  Dr.  Trimen, 
regarding  the  size  of  the  JBamhusa  at  the  Peradeniya  Gardens  are 
perfectly  correct,  and  that  my  own  estimations  (in  the  Ceylon  letter) 
are  too  high,  due  to  my  mistaken  note."  Hence,  I  think,  it  may  now 
be  fairly  concluded  that  definite  evidence  of  the  diameter  of  the  stems 
of  any  species  of  bamboo  iu  India  or  Ceylon,  exceeding  about  10  inches, 
does  not  exist. 


[    10    ] 


n. 

ON  A  KEW  METHOD  OF  OBTAINING  THE  CONDITIONS 
FULFILLED  WHEN  THE  HAKMONIC  DETERMINANT 
EQUATION  HAS  EQUAL  E00T8.  By  FBANCIS  A. 
TAELETON,  LL.D.,  F.T.C.D. 


[Bead  Noybhbxr  14,  1887.] 

Thb  haimonic  detenoinant  posBesses  a  peculiar  interest,  both  oil  ac- 
count of  the  importance  of  the  physical  problems  with  which  it  is 
connected,  and  also  because  it  is  associated  with  the  names  of  some 
pre-eipinently  great  mathematicians. 

Lagrange,  in  the  M6canique  Analytique,  shows  that  the  small  oscil- 
lations of  a  system  whose  position  is  determined  by  n  independent 
variables  depend  on  the  solution  of  an  equation  of  the  n^  degree. 
This  equation  in  its  most  general  shape  is  of  the  form 

Pu  -  ^/ll     Pl%  -  Via  •  •  'Pin  -  ^fln 

Pi%  -  ^fi%  Pn  -  ^fn  •••!'»•-  V*» 

Pin  -  ^/in Pnn  "  ^fnn 

The  determinant  which  enters  into  this  equation  is  called  the  har- 
monic determinant,  as  each  root  of  the  equation  corresponds  to  an 
oscillation  which  all  the  variables  of  the  system  complete  in  the  same 
time. 

Lagrange  appears  to  have  been  but  slightly  acquainted  with  the 
properties  of  this  determinant,  and,  as  is  now  well  known  to  mathe- 
maticians, was  mistaken  in  reference  to  the  consequences  which  result 
when  the  equation  above  has  equal  roots.  Laplace  fell  into  the  same 
mistake  as  Lagrange,  and  Dr.  Kouth  of  Cambridge  has  the  honour  of 
being  the  first  to  point  out  the  error  of  the  great  French  mathe- 
maticians. 

It  would,  however,  have  been  scarcely  possible  for  this  error  to 
have  remained  much  longer  undetected.    Looked  at  from  the  physical 
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itmdpamt,  Lagrange's  Bolution  in  the  case  of  equal  loots  was  readily 
seen  to  be  incoirect,  by  taking  the  extremely  simple  case  of  a  particle 
difiturbed  from  the  lowest  point  of  the  internal  snif ace  of  a  smooth 
sphere;  whilst  on  the  pnrely  mathematical  side  the  increasing  know- 
ledge of  Higher  Algebra  soon  led  to  a  complete  acquaintance  with  the 
properties  of  the  harmonic  determinant. 

It  is  strange  that,  nevertheless;  no  simple  investigation  of  the  con* 
ditioDs  fulfill^  when  two  or  more  roots  of  the  equation  in  X  become 
equal  has  been  given,  so  far  as  I  know. 

The  subject  is  discussed  in  Sabnon's  Higher  Algebra,  as  well  as  in 
Thomson  and  Tait's  Natural  Philosophy ;  but  in  each  of  these  works, 
especially  the  latter,  it  presents  considerable  difficulty  to  the  student. 
Bnmside  and  Panton  on  this  matter  have  not,  I  believe,  added  any- 
thing to  what  is  to  be  found  in  Salmon's  Higher  Algebra.  In  "William- 
son and  Tarleton's  Dynamics,  a  mode  of  investigation  obscurely  indicated 
bj  Thomson  and  Tait  is  fully  developed ;  but  this  method,  though  not 
Tery  difficult,  is  highly  artificial  in  its  character,  and  was  adopted  in 
the  Dynamics,  merely  on  account  of  the  length  and  difficulty  of  the 
dtiher  known  methods  of  investigation. 

A  special  case  of  the  more  general  problem  occurs  in  finding  the 
conditions  fulfilled  by  the  general  equation  of  the  second  degree  when 
it  r^resents  a  surface  of  revolution.  The  mode  in  which  this  question 
is  treated  in  Salmon's  great  work  throws  but  little  light  on  the  general 
pToblenu  A  less  special  mode  of  investigation  can  easily  be  given  as 
follows : — 

The  equation  of  a  surface  of  the  second  degree,  referred  to  its  axes, 
is  of  the  form 

Bebre  transformation,  the  origin  being  the  centre,  it  was  of  the  form 

If  we  put    r=^  +  if  +  i*,    the  discriminant.  A,   of    ZT-XF  i* 
(^-X)(J?-X)((7-X). 

If  the  surface  be  one  of  revolution,  A^B,  and  the  equation  A  »  0 
has  equal  roots,  the  value  of  the  double  root  being  A, 

In  this  case    U-'AV^{C^A)Py    and  therefore    U-AViba 
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fanction  of  the  smgle  yaiiable  {.  Henoe,  when  the  single  equataon 
{  B  0  is  fulfilled,  we  must  have 

dV      .dV    ^      dU      .dV     .      dU      ,dV     . 
dx  dz       ^      dy  dy       '      d*  d» 

Hence,  again,  if  ui  be  a  double  loot  of  the  equation  A  »  0,  these  three 
equations  can  be  satisfied  by  one  of  the  vaiiables,  the  other  two  re- 
maining arbitrary.    If  the  general  expression  for  27  be 

OP*  +  Jy*  +  c»*  +  2lyz  +  2m»x  +  2»«y, 

we  have,  then,  the  system  of  equations  obtained  by  equating  to  sero 
every  single  first  minor  of  the  determinant  A,  or 

a-k  n  m 
n  J-X  / 
m    I   e-\ 

where  X  is  a  double  root  of  the  equation  A  »  0. 

At  first  sight  it  would  seem  that  this  method  of  investigation  might 
be  extended ;  but  if  we  assumed  in  general,  as  is  assumed  in  the  par- 
ticular case  above,  that  two  quantics  of  the  second  degree  could 
always  be  transformed,  one  into  a  sum  of  squares  of  the  variables,  the 
other  into  a  sum  of  squares  of  the  same  variables  multiplied  by  con- 
stant coefficients,  we  could  show,  in  the  same  manner  as  above,  that 
any  two  conies  which  touch  must  have  double  contact.  For,  if  they 
touch,  the  equation  got  by  equating  to  zero  the  discriminant  of  ZT"-  X  V 
(  ZT-  0,  and  Fs  0,  being  the  equations  of  the  conies)  must  have  equal 
roots,  in  which  case,  as  shown  above,  if  ^  be  the  value  of  the  double 
root,  U-  AV  must  be  the  square  of  a  linear  function  of  the  variables ; 
whence  the  conies  must  have  double  contact  at  the  two  extremities  of 
the  line  represented  by  equating  this  linear  function  to  zero.  The 
absurdity  of  this  result  shows  that  we  have  no  right  to  assume  without 
proof  the  possibility  of  the  transformation  in  question. 

Enough  has  been  said  to  lead  us  to  conclude  that  the  problem  before 
us  possesses  a  considerable  amount  both  of  interest  and  difficulty. 

The  harmonic  determinant  in  its  most  general  form  is  obviously  the 
•discriminant  of  ZT-  XF,  where  ZTand  Fare  each  quantics  of  the  second 
degree  in  n  variables. 

In  the  present  case,  moreover,  when  we  substitute  in  Ffor  the 
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TniaUes  their  differential  coefficients  with  respect  to  the  time,  we 
obtain  an  expression  for  the  vie  viva  of  the  system.  Hence  F  is 
ahrays  positiTe,  and  may  therefore,  by  linear  transformation,  be  ex- 
pressed as  the  sum  of  the  squares  of  the  n  variables. 

If  27*  be  transformed  into  a  fonction  of  these  same  yariables,  the 
baimonic  determinant  becomes 


^1  -  X    pu    pn p\^ 

Pu    Pn~^    Pts Pu 

Pin      Pum     P9»  •  •  '  '  Pirn  "  X 

This  determinant  we  shall  call  A. 

If  we  erase  the  first  row  and  first  column  of  A,  we  get  a  new 
determinant  which  may  be  called  An.  In  like  manner,  An  may  be 
used  to  signify  the  determinant  got  by  erasing  the  second  row  and 
second  colnmn  of  A,  and  A^  that  obtained  by  erasing  the  first  row 
and  second  column,  and  so  on. 

Let  na  now  consider  the  determinant 

Pit  -  M     Pa      Pu  '  '  •  Pin 
Pit     1^  -  Aj      Pn  '  '  'Pirn 


Pm      P%n      P9n  •  •  •  Pnn  "  Kt 

vhich  we  may  call  A',  in  which  Ax,  A«,  &c.,  are  functions  of  X. 
We  hare,  then, 


dk^dAi    dk  ^dA^   dK^  *®' 

If  we  now  suppose 

Ai  a  As  s  As  B  &c.  "  X, 

the  equation  above  becomes 
<fA 


d\ 


:  -  (An  +  A«  +  &C.  +  A^). 


(1) 


Hence,  if  X  he  a  double  root  of  the  equation  A  »  0,  we  must  have,  for 
tkia  value  of  X, 

Au  +  An  +  &C.  +  A«M  »  0.  (2) 
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We  shall  now  show  that  if  X  he  a  root  of  the  equation  A  »  0,  the 
determinants  An  and  An  must  have  the  same  algehraical  sign. 

This  readily  appears  hy  considering  the  system  of  n  linear  equa- 
tions— 

(Pn  -  X)«i  +  pvtSft  +  i>i8«»  +  &c.  +  pi^x^  =  0, 

Pn^i  +  CPa  -  A-)*!  +i^«s  +  &c.  +p^x^  «  0, 


Pim^i  ^P^^  +  J'l*^  +  &c.  +(/?«,-  X)a?«  =  0. 

If  X  he  a  root  of  the  equation  A  b=  0,  any  (n  -  1)  of  these  equations 
enables  us  to  determine  the  n  -  1  ratios  between  the  quantities  ati, 
x%^  &c. ;  and  whatever  equation  we  leave  out,  the  results  must  be 
consistent. 

If  we  omit  the  first  equation,  and  from  the  remaining  ones  solve 
for  x^  in  terms  of  «s,  we  get 

An«i  =  -  Aua?!. 

In  like  manner,  if  we  omit  the  second  equation,  and  solve  for  Xx  in 
terms  of  Xx^  we  obtain 

A»«i  =  -  Aii«2. 

But  from  the  symmetry  of  A,  it  is  plain  that  An  »  A^ ;  whence  we 
have 

A„A„-AV  (3) 

Hence,  if  X  be  a  root  of  the  equation  A  »  0,  the  determinants  An 
and  An  must  have  the  same  algebraical  sign.  As  this  is  true  of  any 
two  of  the  set  of  determinants  in  each  one  of  which  the  two  suffixes 
ajre  the  same,  it  follows  that  they  mTist  all  in  this  case  have  the  same 
sign ;  and,  therefore,  if  their  sum  be  zero,  each  one  of  them  must  be 
zero.  When  each  one  of  the  determinants  Au»  Au)  &c.,  vanishes,  equa- 
tion (3)  shows  that  all  the  other  first  minors  of  A  must  likewise  vanish. 

Hence,  when  X  is  a  double  root  of  the  equation  A  b=  0,  every  first 
minor  of  A  must  vanish. 

It  is  easy  to  extend  this  investigation  to  cases  in  which  three  or 
more  roots  are  equal. 

In  fact,  if  X  be  a  triple  root  of  the  equation  A  *»  0,  it  is  a  double 
root  of  the  equation  Au  »  0,  and  therefore  all  the  first  minors  of  Au 
must  vanish,  as  well  as  aU  the  first  minors  of  A. 
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In  general,  if  the  equation  A  s  0  have  m  roots  equal  to  X,  all  the 
fint  minors  of  A,  of  An,  of  Ana,  and  so  on  up  to  and  including 
^ua  -  •  -  (fli-t)(M-4)>  niust  Tanish. 

It  is  well  to  observe  that  equation  (3)  follows  immediately  from  a 
more  general  theorem  given  in  Salmon's  Higher  Algebra,  and  which, 
for  anj  detenninant,  is  expressed,  according  to  our  notation,  in  the 
Innn 

All  An  -  All  A,i  s  A  An  23.  (4) 

Whea  the  determinant  A  is  symmetrical,  and  likewise  zero,  this  equa- 
tion becomes  the  same  as  (3). 

Mr.  Williamson  has  recently  pointed  'out  that,  from  equation  (4), 
it  follows  that  in  the  case  of  the  harmonic  determinant,  when  An 
Tanishes,  A  and  Aim  take  opposite  signs.  Hence  can  be  obtained  an 
easy  and  beautiful  proof  of  the  reality  of  the  roots  of  the  equation 
A  »  0.  This  proof  is  to  be  found  in  Salmon's  Higher  Algebra,  but  is 
there  rendered  somewhat  difficult  by  the  generality  of  the  investiga- 
tiona  with  which  a  part  of  it  is  intermixed. 


[    16    ] 


in. 

ON  THE  DETERMINATION  OF  THE  NUMERICAL  FACTORS 
IN  THE  EXPANSION  OF  LAPLACE'S  COEFFICIENTS. 
Bt  FRANCIS  A.  TABLETON,  LL.D.,  F.T.C.D. 

[Bead  Noybkbsh  30,  1887.] 
Ip  the  expression  (1  -  2Xh  +  A")"', 

where  X  =  /ifi'  +  a/i  -/x"  A/l-ft"  cos  (^  -  ^'), 

be  expanded  in  a  series  of  ascending  powers  of  h,  the  quantities  by 
which  the  powers  of  A  are  multiplied  are  termed  Laplace's  coefficients, 
and  are  usually  indicated  by  the  symbols  Xi,  Z^,  &c.,  Li, 

If  /x  be  substituted  for  X  in  the  expression  given  above,  the  multi- 
pliers of  the  powers  of  A  in  the  coiresponding  expansion  are  called 
Legendre's  coefficients,  and  may  be  indicated  by  the  symbols  P^ 
I^tt  &c.,  Pi* 

It  is  proved  in  Williamson's  Differential  Calculus  that 

«     ft 
Z,  =  2jtf,.«*«'  ^D^PiJD^P/ COB n{tl>  -  ^Oi 

where  i«  =  /x'-l,     ii'=/x''-l, 

P/  is  the  same  function  of  fi'  which  P<  is  of  fi,  and  a;»  is  a  function 
of  f  and  n,  independent  of  fi,  fi',  ^,  and  ^'. 

The  value  of  a^  has  been  usually  arrived  at  by  means  of  a  laborious 
trigonometrical  expansion.  The  object  of  the  present  investigation  is 
to  show  that  it  can  readily  be  obtained  by  the  use  of  the  fundamental 
theorems  of  the  Laplacian  analysis. 

By  using  the  well-known  theorem 


I'X 


''T,L,d,uH>''~T'„ 
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irhere  Fj  is  a  spherical  harmonic  of  the  degree  t,  and  comparing 
co-efficients  of  cos  n^^  it  is  easy  to  show,  as  in  Laplace,  If  6caniqne 
Celeste,  book  iii.,  section  17,  that 

exeept  »  »  0,  in  which  case 

If  we  put  f  *  ^{p^P^ydfu  =  A^, 

4 
we  haTO,  then,  a,A.  =  gT+T' 

except  »  B  0,  in  which  case 

.  2 

We  shall  now  prove  that 

K,i  +  (f  -  «)(f  +  «  +  1)A.  -  0.  (3) 

This  readily  follows,  from  the  differentiaL  equation  satisfied  by  P^ 
viz*  '•^■^ 

D{uBP,)  - «(«  +  i);p< «  0. 

If  we  operate  on  this  equation  with  iT*,  we  obtain 

i>^»  («2>P,)  -  » (»  +  l)i>'P,  -  0. 

Expanding  the  first  term  by  Leibnitz'  theorem,  and  remembering  that 

I^u  r=  2,     2>»a  e  0, 
we  get 

ILZ^«P,  +  (n  +  l)I)uL^^P,  +  {n(n  +  1)  - 1 (f  +  1))  JDrp,  =  0, 
or 

uD^P,  +  (»  +  1)2>«2)^»P<  =  (f  ••n){i-^n-\-  l)i>-P,.  (4) 

Prom  the  definition  of  A«  we  have 

A»t,  +  (»-fi)(»  +  fi  +  l)A. 
«  r{tt*^i(2>Hip^)t  +  (f  .„)(,•  +  ^  +  1)«»(2)»P0»)  rf/A. 

E.  I.  A.  PaOC.,  SBB.  m.,  TOL.  I.  c 
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If  in  the  right-luuid  member  of  this  equation  we  sabstitute  for 

(f-n)(»  +  n  +  l)i>-P, 
its  TfiJue  from  equation  (4),  we  obtain 

A^i  +  (»-fi)(»  +  fi  +  l)A. 

«  rD[tr*'JO^PiJD^'Pi]dii^O, 

since  u  yanishes  for  fi^l,  and  also  for  /a  =  -  1. 

By  making  fi»^'s  1,  Z|  is  reduced  to  unity;  but,  on  the  hypo- 
thesis above,  Pi »  P/  »  1.    Hence  we  see  that  ob  «  1. 

We  have  now,  from  equation  (2), 

Ao  es  ; 


2»  +  r 

Hence,  from  (3),  we  obtain 

A.-(»-l)»(.-+l)(»  +  2)^,&c.. 
and  in  general 

K'(rlY^^{i  +  n){i  +  n-l)...{i-n+l). 

Snbstitatmg  this  value  of  A,  in  equation  (1),  we  get  finally 

"'  "  (,>n)(«.n- l)'^(>-n.  1)  "  '^-  '^' ^^    ^'^ 

The  value  of  a.,  as  given  by  equation  (6),  does  not  seem  to  agree 
with  the  value  which  Laplace  obtains  for  the  numerical  factor  which 
he  terms  y.  It  is  easy  to  show  that  this  disagreement  is  only  ap- 
parent. 

In  the  expansion  of  his  coefficient,  X„  Laplace  takes  unity  as  the 
coefficient  of  the  highest  power  of  /bi  in  the  function  of  [jl  multiplying 

C08n(^  -  ^'), 
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and  puts  1  -  ft*,  instead  of  /li'  -  1  or  u.  In  our  mode  of  writing 
L^  which  is  that  adopted  by  Williamson,  Differential  Calculus, 
cosii(^-^')  is  multiplied  by  a  fanction  of  /a,  wbicb  is  expressed 
by  IrP^  or 

Hie  coeffident  of  the  highest  power  of  /x  in  this  is  plainly 
2t(2t-l)(2»-2)...(»-»+  1) 

which  may  be  written 

Lg! 

2»(2t  -  2)  ...  2 . 1  ♦  ~  n' 
tod  this  last  is  manifestly 


(2t-l)(2»-3)...3.1 


Hence  we  see  that 


(1.3.5...(2»-1)| 


«-  =  (-i)-y; 


n.3...(2*-l)|«  \i-n     2{1.3...(2t~l))» 


Hub  last  expression  for  y  is  at  once  reducible  to  that  given  by  Laplace, 

n,3.5...(2»~l)|»    ♦(♦-i)...(»-n  +  l) 
I  [f  r(f  +  l)(f  +  2)...(i  +  n)- 


2 


C  2  • 
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IV. 

NOTE  ON  THE  APPLICATION  OP  SYMBOLICAL  METHODS 
TO  THE  SOLUTION  OF  CEKTAIN  FUNCTIONAL  EQUA- 
TIONS.   Bt  M.  W.  CEOFTON. 

[Read  Apbzl  26,  1888]. 

1.  Takb  the  fonctioiial  equation 

^(ar  +  A)-fl^(ar), 
where  A,  a  are  giyen  constants.    Let    ^(j;)  a  y ; 

.-.      ^y  m  Off. 

It  we  operate  on  hoth  sides  by  e^, 

'  ^y  =  t/^ay  «  a^y. 

In  like  manner,  ^^  =  a^y ; 

and  therefore  /{^)if  ^/{a)lf  .  •  •  (a), 

if /be  any  rational  and  integral  fanction.  Assuming  it  to  hold  for  all 
functions ;  e.g.  for  /(«)  « log«, 

hDy  =  log  a .  y ; 

log  a 
y^C$     h    '; 

X 

It  is  not  pretended  that  this  process  gives  the  unique  or  complete 
solution :  as  if  /(a)  is  irrational  or  logarithmic,  &c.,  and  therefore 
admits  of  several  values,  (a)  is  really  equivalent  to  several  equations. 

In  fact,  in  the  present  example,  suppose  A  a  3,  and  putting  the 
question  as  one  in  finite  differences, 

of  which  the  complete  solution  is 

X 
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where,  moieoTer,  the  eonstantt  Ci,  C,,  C^  may  be  of  such  fonnB  as 

Citan  — ,  &c. 
3 

2.  To  find  a  solution  of 

4>{mx)  ^a4>{x); 

hence,  as  before, 

log«t.a:i)y  sloga.y; 

logg 

3.  If  ^{mx)  B  fl^(a?)  +  5af, 

4.  Let  ns  take  Laplace's  equation — 

ffi{mx  +  n)  a  a^(^). 
We  may  express  this  as 

4i{my  +  tf)  a  fl^(y  +  «), 

where  y  «=  a?  -  c,    <>  =  ; . 

'  l-i» 

Korw,  let  ^(y)  ■  ^(y  +  e\ 

and  by  (2),  above,  as       ^(my)  s  a^(y)y 

logg 

logg 


*(y  +  0  =  *(«)  -  Cf  a?  -  ^— ^  j  »o«-. 


In  the  Fnxseedings  of  the  London  Mathematical  Society,  vol.  zii., 
I  haye  shown  that  if  s,  «  are  related  by  the  condition 

^(s)-l  +  ^(^), 

•  This  might  haye  been  found  from  (1) ;  as  if  we  pat 

*(log«)  =  ♦(«), 
^(mx)  «  4r(log  jT  +  log«)  =  fl+Gog*) ; 
log.y  log  a 

.-.    tClogirj-aai^S^eCSri^K^. 
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wheie  ^.ifl  a  giren  function ;  then  whatever  be  the  function  F^ 
e^^F{x)  -  F{%\ 

where,  for  Bhortness,         ^  b  ^(a:)  «  ttt-t- 
ThuB,  for  inBtance,  let 

X 

And  Bince  —  =  1  — ,     .•.  «  =  ; . 

s  X  I-  X 

Hence  ^""^W  " -^(l^l,} 

5.  Thus,  if  we  are  given  the  functional  equation 

if  *(«)«y,    r^'^y^ay, 

as  before,  -  A«*i)yo  log  ay; 

I 
.'.    ^(x)^Ca^, 

6.  In  the  same  Paper  it  is  shown  that 

Hence  the  functional  equation 

is  equivalent  to 

log  r . « log  « .  i)y  « log  a .  y ; 

-  logtff     d*        _         logloga?     ^ 

.^(.).0^.(log«l^). 

or  ^(a:)  ■  (7 (log  «)  logr. 

This  example,  by  putting    ^  (j;)  a  ^  (log  ar),    would  have  given 

^(rlogd?)  =  a^(log«), 
and  tiius  be  reduced  to  (2),  above. 
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7.  To  detennine  a  function  ^,  such  that 

^(a?  +  2))^»iiw~^(4?). 
It  is  known  that 

Henoe  ^(«  +  Z))d-  =  eh^'^4>{x) .  rJ«« ; 

Hence  j»#-^(ar)  -  ert^*^^<f>{z). 

Pot  y  »  ^(^))  and  we  have,  as  above^ 

(J23*+  aB)y»  logm.y; 

▼here  -4,  ^  stand  for    -  a  ±  v^a*+log.m'. 

It  is  easy  to  yeiify  the  correctness  of  the  result  by  means  of  the 
theorem 

^(*+/?).  F{z)  m  A^*e^xF{z  +  A), 

which  easily  follows  from  {fi\  aboTe. 

I  have  thougiht  it  worth  while  presenting  these  few  examples  to  the 
Academy,  not  as  being  themselves  of  much  importance,  but  as  illus- 
trating the  use  of  symbolic  operators  in  such  equations.  Very  little 
IB  known  as  to  the  management  of  these  symbols;  but  there  is  no 
doubt  that  any  progress  in  this  direction  will  assist  in  the  theory  of 
functional  equations,  which,  as  may  be  seen  from  the  above  cases,  may 
often  be  at  once  converted  into  relations  between  symbols  involving 
one  or  more  variables  with  the  signs  of  differentiation. 
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ON  THE  DOUBLE  STAR,  STRUVE,  2120.  By  J.  E.  GORE, 
E.R.A.S.,  Honorary  Associate  and  Yice-President  of  the 
Liverpool  Astronomical  Society. 

[Kead  Noybmbbb  30,  1887.] 

AssuKiNo  tbat  tbe  apparent  change  of  position  in  the  components  of 
this  double  star  is  due  to  uniform  rectilinear  motion,  I  have  computed 
the  following  formulsB : — 

p»  =  4-9729  +  0-0225  (<  -  1860-4)«, 
sec(3l7°-20-tf)  =  0-4484p. 

The  following  is  a  comparison  between  the  measures  and  the  posi- 
tions computed  from  the  above  formuke.  The  observed  angles  have 
been  corrected  for  the  effect  of  precession  to  1880-0 : — 


Epoch. 

Obsbbybb. 

(fo- 

Bt. 

^O-^c 

Po. 

p*. 

Po-/>- 

o 

o 

o 

// 

// 

// 

1783-20 

Sir  W.  Heraohel, 

41-62 

34-72 

(+  6-93) 

11-88 

10-32 

+  1-56 

1829-60 

Struve, 

11-10 

11-59 

-0-49 

3-83 

3-83 

00 

1832-52 

7-92 

7-46 

+  0-47 

3-54 

3-49 

+  0-06 

1883-47 

2-22 

5-92 

-3-70 

3-46 

3-38 

+  0-07 

1834-67 

4-63 

4-05 

+  0-58 

3-25 

3-26 

-0-01 

1836-38 

368-13 

2-48 

-4-36 

3-18 

3-17 

+  0-01 

1836-66 

1-63 

1-95 

-0-32 

3-20 

3-14 

+  0-06 

1836-66 

369-84 

360-16 

-0-31 

3-10 

306 

+  006 

1841-12 

0.  Struve, 

346-67 

349-21 

-3-64 

2-83 

2-63 

+  0-20 

1841-44 

Madler, 

346-77 

348-26 

-1-48 

2-8 

2-60 

+  0-20 

1842-49 

i> 

346-68 

345-15 

+  0-63 

2-76 

2-62 

+  0-24 

1842-66 

Kaiser, 

— 

— 

2-66 

2-62 

+  0-04 
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Epoch. 

Obssrybr. 

*o. 

e<. 

00  -  e^ 

po- 

Pc 

Po-pe. 

o 

o 

o 

tt 

tt 

It 

1843-93 

Kftifler. 

341-68 

343-61 

-2-03 

— 

— 

— 

1843-57 

Madlar, 

341-98 

341-65 

+  0-33 

2-62 

2-46 

+  0-17 

1844-38 

t9 

33919 

339-18 

+  0-01 

2-52 

2-40 

+  0-12 

1845-42 

>» 

336-79 

335-67 

+  0-22 

2-52 

2-35 

+  0-17 

184716 

99 

328-70 

329-18 

-0-48 

2-46 

2-28 

+  0-18 

1847-57 

0.  StruTe» 

324-40 

327-96 

-3-55 

2-19 

2-27 

-0-08 

1850-00 

f9 

314-32 

317-20 

-2-88 

2-26 

2-23 

+  0-02 

1851-09 

Madler, 

314-83 

314-63 

+  0-20 

2-37 

2-23 

+  0-14 

1851-97 

0.  Strure, 

306-63 

311-30 

(-4-67) 

2-19 

2-24 

-0-05 

1863-00 

Madler, 

308-14 

307-42 

+  0-72 

2-35 

2-26 

+  0-09 

1855-10 

f» 

296-35 

299-68 

-3-23 

2-29 

2-34 

-0-05 

1855-51 

DembowBki, 

297-66 

298-25 

-0-60 

2-86 

2-36 

+  0-49 

1855-62 

Moiton, 

297-96 

298-89 

+  0-06 

2-68 

2-36 

+  0-22 

1856-34 

DembowBld, 

293-86 

295-60 

-1-64 

2-6 

2-40 

+  0-20 

1856-76 

Seochi, 

290-26 

294-07 

-3-81 

2-49 

2-42 

+  0-07 

1867-12 

0.  Strnye, 

290-56 

292-90 

-2-34 

2-49 

2-45 

+  0-04 

1858-28 

Madler, 

287-97 

289-45 

-1-48 

2-37 

2-62 

-0-15 

1858-47 

Dembowaki, 

289-07 

288-72 

+  0-35 

2-5 

2-64 

-0-04 

1860-97 

Madler, 

283-79 

281-80 

+  1-99 

2-88 

2-74 

+  0-14 

1861-63 

0.  StniTe, 

281-39 

280-00 

+  1-39 

2-97 

2-80 

+  0-17 

I86t-51 

DembowBld, 

278-30 

278-06 

+  0-26 

3-03 

2-88 

+  0-16 

1863-39 

if 

275-80 

276-09 

-0-29 

2-99 

2-96 

+  0-03 

1864-48 

1 

— 

273-90 

273-79 

+  0-11 

2-87 

3-07 

-0-20 

1865-36 

1 

£d  firelmaim. 

268-60 

272-03 

-3-43 

3-41 

3-16 

+  0-25 

'  1865-40 

Secchi, 

272-80 

272-04 

+  0-76 

3-66 

3-18 

+  0-38 

1865-49 

Dembovsld, 

272-02 

271-78 

+  0-24 

3-06 

3-18 

-0-13 
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Epoch. 

Obbertbb. 

^0. 

^•. 

*o  -  9,. 

po. 

pe. 

/»o-p«. 

0 

o 

0 

It 

// 

// 

1866*51 

Bomberg, 

270-62 

271-72 

-1-20 

— 

— 

1866-69 

Seochi, 

269-72 

271-49 

-1-77 

3-60 

3-18 

(+0-42) 

1866-41 

Talmage, 

272-82 

27003 

+  2-79 

8-56 

3-28 

+  0-28 

1867-16 

DembowsH, 

269-12 

268-78 

+  0-34 

3-26 

3-36 

-010 

1867-70 

0.  Struye, 

269-12 

267-90 

+  1-22 

3-48 

3-42 

+  00« 

1868-41 

Talmage, 

272-97 

266-79 

(+6-18) 

3-68 

3-51 

+  0-07 

1868-46 

DembovBld, 

266-63 

266-73 

-1-10 

3-46 

3-51 

-0-06 

1869-66 

99 

266-68 

265-02 

+  0-61 

3-51 

3-63 

-0-12 

1870-38 

Main, 

261-14 

263-87 

-2-73 

405 

3-73 

+  0-32 

1870-41 

»» 

268-84 

263-83 

(-4-99) 

3-80 

3-73 

+  007 

1870-46 

DembowaU, 

263-94 

263-78 

+  0-16 

3-79 

3-74 

+  0-06 

1870-60 

GledMll, 

263-94 

263-68 

+  0-36 

3-8 

8-76 

+  004 

1871-14 

Dun^r, 

264-96 

262-85 

+  2-10 

3-64 

3-83 

-010 

1871-21 

GledhiU, 

263-16 

262-76 

+  0-39 

3-6 

3-84 

-0-24 

1871-44 

Dembowflki, 

262-46 

262-45 

0-0 

3-76 

3-86 

-Oil 

1871-60 

Gledhm, 

263-36 

262-38 

+  0-97 

3-8 

3-87 

-0-07 

1871-61 

Knott, 

263-26 

262-37 

+  0-88 

3-86 

8-87 

-001 

1871-61 

Talmage, 

270-36 

262-37 

(+  7-98) 

2-97 

3-87 

(-0-90) 

1872-42 

DembowBki, 

261-16 

261-25 

-0-10 

3-96 

3-98 

-0-02 

1872-48 

Wilaon&Seabroke, 

262-86 

261-18 

+  1-67 

8-78 

3-99 

-0-21 

1873-50 

Dembowski, 

269-76 

269-96 

-0-19 

4-08 

412 

-0-04 

1873-60 

Wilson  &Seabroke, 

261-66 

259-95 

+  1-71 

3-66 

4-12 

(-0-47) 

1873-66 

Talmage, 

256-86 

259-90 

(-404) 

3-89 

4-12 

-0-23 

1878-66 

Hadler, 

260-66 

259-79 

+  0-87 

4-21 

4-14 

+  007 

1873-68 

Gledhill, 

269-16 

259-77 

-0-61 

4-1 

4-14 

-0-04 

1874-47 

Main, 

258-37 

25901 

-0-64 

4-25 

4-26 

0-0 

Gk>BB— On  the  Double  Star,  Struee,  SISO. 
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Xrocm. 

OasniTER. 

Bq. 

Be. 

00 'Be. 

po. 

Pc 

po-Pc. 

o 

o 

o 

// 

n 

II 

1874-48 

Talmage, 

268-27 

259-01 

-0-74 

3-13 

4-25 

(-  M2) 

187452 

Dembowaki, 

268-77 

258-95 

-018 

416 

4-25 

-0-09 

1874-62 

WiUraiftSeabroke, 

258-47 

258-85 

-0-38 

4-2 

4-26 

-0-06 

1874-68 

Gledhm, 

258-57 

258-80 

-0-23 

40 

4-27 

-0-27 

1875-42 

Talnuge, 

269-87 

257-91 

+  1-96 

3-38 

4-37 

(-0-99) 

1875-45 

Dembowflki, 

257-47 

257-88 

-0-41 

4-26 

4-37 

-Oil 

1875-53 

Dfm^r, 

25907 

257-79 

+  1-28 

4-49 

4-38 

+  0-11 

1875-M 

SchuipaieUiy 

257-87 

257-78 

+  0-09 

416 

4-38 

-0-22 

1876>45 

WaahiDgton  Abe. 

256-88 

256-91 

-1-03 

4-66 

4-50 

+  016 

1876-61 

Boberck, 

257-28 

256-85 

+  0-43 

4-19 

4-51 

-0-82 

1876-63 

Flonimery 

258-08 

256-85 

+  1-23 

4-30 

4-51 

-0-21 

1876-68 

Waabington  Aba. 

257-18 

256-85 

+  1-33 

4-55 

4-51 

+  0-04 

1876-64 

»           » 

256-68 

256-85 

-0-17 

4-58 

4-51 

+  007 

1876-61 

Talnuge, 

257-58 

256-79 

+  0-79 

— 

— 

— 

1876-65 

Flnmmer, 

256-48 

266-70 

-  0-22 

4-39 

4-51 

-0-12 

1877-64 

Flammarion,' 

256-50 

255-82 

+  0-68 

4-32 

4-65 

-0-33 

1883-50 

Perrotin, 

251-40 

251-40 

0-0 

5-54 

5-44 

+  0-10 

1885-49 

»i 

249-63 

25017 

-0-54 

5-61 

5-72 

-O-U 

1887-605 

Tarrant, 

247-89 

248-98 

-1-09 

5-93 

601 

-0-08 

Afisaming  that  the  brighter  component  of  the  pair  is  the  one  in 
motion,  the  annnal  proper  motion  is  0"-15  per  annum  in  the  direction 
of  position  angle  47^*20.  The  magnitudes  are  6-8  and  9*7,  according 
to  BembowBki,  and  the  position  for  18800  is  R.  A.  17^  0"  +  28""  15'. 
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VI. 


ON  THE  rOTIBLE  STAR,  46  GEMINORUM  =  OS  165.  Bx  J.  E. 
GOEE,  F.R.  A.S.,  Honorary  Associate  and  Vice-President  of  the 
liyerpool  Astronomical  Society. 


[Bead  Dbgsicbbr  12,  1887.] 

Assuxmo  that  the  change  of  position  in  the  components  of  this  double 
star  is  due  to  unifonn  rectilinear  motion,  I  have  computed  the  follow- 
ing f ormulffi : — 

p»  =  8-362  +  0-0093  {t  -  1873-65)', 
secC87°-90-^)  =  0-346p. 

The  following  is  a  comparison  between  the  measures  and  the  posi- 
tions computed  from  the  above  formula : — 


Epoch. 

Obsbryer. 

Bo. 

Br. 

$0  -  9e. 

Po- 

p*. 

1 

o 

o 

o 

It 

n 

9f 

1847-22 

0.  Strave, 

130-70 

1290 

+  1-7 

3-87 

3-84 

+  0-03 

1866-74 

»» 

119-35 

117-1 

+  2-26 

3-33 

3-31 

+  002 

1870-24 

»f 

89-70 

94-1 

-4-4 

2-89 

2-91 

-002 

1878-030 

Bumhani, 

76-6 

79-7 

-3-2 

2-56 

2-92 

(-  0-36) 

1878-214 

>» 

79-7 

79-1 

+  0-6 

2-34 

2-92 

(-0-68) 

1886-96 

Hall, 

60-7 

63-8 

-3-1 

3-18 

317 

+  001 

1887-118 

»> 

60*8 

64-1 

-3-3 

3-24 

3-17 

+  007 

As  the  star  is  a  difficult  object  to  measure,  even  with  lai^e  telescopes 
(magnitudes  6  and  10-7),  the  above  comparison  may  be  considered  as 
fairly  satisfactory.  Bumham  found  that  "  under  the  best  conditions 
it  was  invisible  with  the  6-inch  in  1876."  The  distance  measures  at 
the  epochs  1878*03  and  1878*214  are  evidently  too  small. 
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vn. 

SECOin)  REPOBT  ON  THE  MAEINE  FATINA  OF  THE 
SOUTH-WEST  OF  IRELAND.  Bx  Pbopessoe  HADDON 
in  &ET.  W.  S.  GEEEN. 

[Bead  Dbcxxbsh  13,  1887.] 

INTRODXJCTION. 

Thi  Dredgmg  Committee,  which  published  its  **  First  Report  on  the 
Kazine  Fauna  of  the  South-west  of  Ireland"  in  the  Proceedings  of 
the  Bojal  Irish  Academy  in  1886  (2nd  Series,  vol.  It.,  Science,  pp. 
59^-638),  undertook  to  conduct  a  second  expedition  in  the  summer 
of  1886.  The  Committee  consisted  of  Dr.  E.  P.  Wright,  A.lf .,  Secre- 
tary, B.  I.  A.,  F.L.8.,  &c.,  Professor  of  Botany  in  Dublin  Uniyersity ; 
Joseph  Wright,  Esq.,  F.G.S.  of  Belfast;  Rev.  W.  S.  Green,  A.M., 
F.B.G.S.,  Csrrigaline,  county  Cork;  with  A.  C.  Haddon,  M.A., 
M.E.I.A.,  &c..  Professor  of  Zoology,  Royal  College  of  Science^ 
Dublin,  as  Secretary. 

In  the  axitumn  of  1885  the  Secretary  was  authorized  to  apply  to 
the  OoTeroment  Grant  Committee  for  assistance  towards  defraying  the 
cost  of  the  dredging  operations.  This  application  was  granted  early 
in  January  of  the  following  year,  and  £100  was  placed  at  the  disposal 
of  the  Committee,  under  the  following  conditions,  which  had  been  pre- 
viously offered  to  the  Government  Coimnittee : — 

*'  1.  With  regard  to  Speetmem, — The  Committee  propose  to  give 
the  first  set  of  all  specimens  collected  on  the  expedition  to  the  Science 
and  Art  Museum,  Dublin,  and  also  duplicates  of  all  those  specimens 
which  the  Reporters  of  groups  do  not  desire  to  keep  for  future  refe- 
rence or  for  anatomical  purposes. 

''In  the  case,  however,  of  microscopic  organisms  (Foraminifera, 
Ostracoda,  &c.),  which  require  special  and  particular  care  in  mounting, 
it  is  proposed  merely  to  give  the  first  set  to  the  Museum. 

"  2.  With  regard  to  Apparatus. — The  Conmiittee  farther  propose 
to  deposit  any  apparatus  or  tackle  bought  with  a  portion  of  the 
Oovemment  grant  in  the  above-mentioned  Museum,  where  it  will 
always  be  available  for  similar  purposes." 
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Later  on  in  the  year  the  Royal  Irish  Academy  granted  a  Bom  of 
£40  towaids  the  expenses  of  the  expedition. 

A  Meeting  of  the  Committee  was  held  early  in  1886,  when  plans 
were  laid  for  the  proposed  croise,  and  the  party  was  made  up,  and 
their  several  duties  assigned  to  each  memher  as  follows : — 

Rev.  W.  S.  Gbeek — ^To  have  sole  control  over  the  boat>  crew, 
dredging  machinery,  and  commissariat. 

Lient.  W.  H.  W.  Perkott,  B.A.,  R.A. — ^To  have  sole  control  of 
all  sounding  and  bottom  temperature  operations,  in  addition  to  the 
navigation  and  plotting  the  course. 

T.  H.  Thomas,  F.R.Camb.A. — To  draw  all  the  animals  the  Com- 
mittee  request  him  to  draw. 

J.  W.  Wbight,  Esq. — To  secure  samples  of  marine  deposits  for 
Foraminifera  and  Ostracoda. 

H.  W.  Jacob,  Esq.,  A.B. — ^To  enter  the  lists  of  captures  of  each 
haul  of  the  dredge,  to  keep  the  log,  and  to  help  in  preserving  the 
specimens. 

A.  R.  Nichols,  B.  A.,  M.R.I.  A.  (in  place  of  Williak  Swakstov) — 
To  take  charge  of  the  tow-nets,  to  collect  the  sui&ce  organisms,  and  to 
record  the  air  and  surface  temperatures. 

C.  B.  Ball,  M.D.,  F.R.C.S.I.— To  have  charge  of  the  purely 
fishing  operations,  to  examine  all  fish  for  parasites,  and  to  eviscerate 
the  fish  and  preserve  their  viscera  in  spirits. 

Professor  A.  C.  Haddoit — To  have  the  general  direction  of  the 
scientific  portion  of  the  operations.  To  enumerate  the  general  con- 
tents of  every  haul  of  the  dredges,  and  to  be  responsible  for  the  proper 
preservation  of  the  specimens. 

These  general  instructions  were  accepted,  and  as  far  as  possible 
heartily  carried  out.  The  Committee  again  desire  to  express  its  great 
indebtedness  to  the  skill  and  cheerful  zeal  of  Lieutenant  Perrott.  The 
practical  experience  of  Dr.  Ball  in  matters  pertaining  to  yachting  and 
fishing  proved  most  valuable :  fortunately,  his  professional  services 
were  not  required.  Mr.  Nichols  further  assisted  in  calculating  loga- 
rithms for  the  navigation ;  and  lastly,  the  Committee  feel  a  debt  of 
gratitude  to  Mr.  Thomas  for  undertaking,  from  purely  disinterested 
motives,  to  depict  the  interesting  forms  of  life  under  conditions  so 
unfavourable,  and  for  the  fidelity  and  beauty  of  his  representations. 

Mr.  Green  imdertook  to  make  all  the  requisite  arrangements  with 
the  Clyde  Shipping  Company,  to  see  to  the  provisioning  of  the  steamer, 
and  also  to  institute  inquiries  concerning  the  various  kinds  of  warp  to 
make  dredges  and  nets,  and  the  construction  of  a  sounding  machine. 
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All  this  entailed  a  vast  amount  of  f oiethouglit  and  labour ;  and  tlie 
othCT  members  of  the  Committee  feel  that  whatever  success  may  have 
attended  the  expedition,  the  credit  is  due  in  no  small  measure  to  their 
energetic  and  enthusiastic  colleague. 

The  Committee  have  again  the  pleasure  of  expressing  its  high 
appreciation  of  the  careful  seamanship  and  ready  good  will  of  Captain 
Tobin,  of  the  "  Lord  Bandon."  The  crew  also  proved  to  be  anxious  to 
assiBty  as  far  as  lay  in  their  power,  the  services  of  the  skilled  engineer 
beinig  in  constant  requisition. 

The  details  concerning  the  management  of  the  vessel,  and  the 
nature  and  manipulation  of  the  trawls  and  dredges,  is  given  by  Mr. 
Oreen.     (Part  II.) 

The  various  groups  of  animals  collected  will  be  duly  reported  upon 
in  detail  by  different  naturalists. 


PAET  L 
Kab&ativb  of  Cbuisb.    Bt  Fbofessob  Alfbsd  C.  Haddok. 

We  embarked  at  Queenstown,  at  3.30  p. v.  on  Monday,  July  5, 
18S6,  and,  sitting  down  to  dinner,  foimd  that  the  lady  friends  of  some 
of  our  number  had  remembered  to  ameliorate  our  condition  by  means 
of  various  dainties. 

The  change  from  hot  and  dusty  railway  travelling  to  the  bright 
sea  (the  waves  of  which  were  just  crisped  by  a  slight  breeze  from  the 
west)  was  most  refreshing.  As  soon  as  the  garments  of  civilization 
were  cast  aside  for  those  of  a  more  nautical  cut,  the  serious  operations 
of  putting  the  finishing  touches  to  the  derrick  and  sounding  machine 
eommenced,  all  the  trawls  and  other  tackle  were  overhauled,  and  the 
fluids  and  apparatus  for  the  conservation  and  storage  of  specimens  put 
in  order. 

The  sounding  machine  was  first  tested  at  8j^  miles  south-west  of 
Ballycotton  Island,  when  39jt  fathoms  was  recorded.  It  was  very 
flstidhctory  to  find  that  the  apparatus  worked  perfectly,  and  gave 
univeTsal  satisfaction.  The  dredge  brought  up  several  small  speci- 
mens of  Thyone,  and  other  ordinary  shallow-water  forms. 

We  anchored  that  evening  in  Ballycotton  Bay  to  prepare  ourselves 
for  a  southerly  run  the  next  day.  Before  turning  in,  the  tow-nets 
WCTB  put  overboard,  and  this  was  done  every  night  whenever  it  was 
possible.  Before  starting  the  next  morning  at  5  a.k.,  the  tow-nets 
were  found  to  contain  some  specimens  of  Laodice  cruciata,  Pleuro- 
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hraehia  piUuSf  and  various  small  Crustacea  such  as  Nebalia.  A  speci- 
men  of  the  parasitic  larva  of  Haleampa  ehryantheUum  (cf .  Proceedings 
Koyal  Dublin  Society  (N.S.),  vol.  v.,  1887,  p.  473)  was  found  attached 
to  the  sub-umbrella  of  a  Leptomedusoid.  The  tow-net  gatherings, 
however,  never  proved  to  be  particularly  interesting,  owing,  probably, 
to  the  general  inclemency  of  the  weather. 

Dredging  commenced  from  28  to  38  miles  from  shore,  in  the  area 
locally  known  as  the  Nymph  Bank.     We  were  anxious  to  have  a  few 
scrapes  here,  as  this  may  be  considered  historical  groimd,  having  ren- 
dered many  rarities  to  tiie  late  Dr.  B.  Ball  of  Dublin.     For  the  first 
time  we  saw  a  living  specimen  of  the  British  Gorgonid  {Oaryonta 
verrucosa) :   of  this  Mr.  Thomas  made  a  life-like  sketch.     The  very 
short  time  we  spent  here  proved  that  the  ground  is  well  worthy  of 
a  more  minute  study.    A  pale-coloured  new  species  of  Edwardsia 
{E.  tecta,  Hadd.),  and  two  examples  of  the  erect  variety  of  J^tso- 
anthus  papillosus,  associated  with  a  Pagurus,  were  also  obtained.     This 
encrusting  colonial  Actinian  entirely  surroimds  a  dead  gasteropod  shell 
inhabited  by  a  hermit-crab.     The  Epizoanthus  has  the  remarkable 
power  of  dissolving  away  the  hard  molluscan  shell,  and  replacing  it 
with  its  own  sand-impregnated  tissues.     The  shelter  of  the  Pagurid  or 
Carcineecium,  as  it  is  termed,  thus  comes  to  be  formed  entirely  by  the 
Actinian ;  and  as  the  hermit-crab  increases  in  size,  the  Epizoanthus 
colony  extends  at  the  same  time,  so  that,  unlike  other  hermit-crabs, 
those  associated  with  the  Epizoanthus  have  not  to  provide  themselves 
with  a  new  home  after  each  moult.     The  most  noteworthy  capture  at 
this  station  was  a  specimen  of  Neomenia.     This  is  the  first  Irish 
locality  for  this  genus,  and  also  the  second  unequivocal  British  record. 
A  form  which  he  could  not  identify  was  found  by  Sir  John  Dalyell 
in  the  Firth  of  Forth,  and  named  by  him  Vermieulus  crassus  (The 
Powers  of  the  Creator,  ii.,  1853,  p.  88,  Plate  x.,  fig.  11).     This  was 
renamed  Solenopus  dcdyeUi^  by  J.  Keren  and  D.  C.  Danielssen  in  1877 
(cf.  Ann.  and  Mag.  of  Nat.  Blst.  (5)  iii.,  p.  327,  for  translation  of  the 
Paper  referred  to).     Canon  A.  M.  Norman  found  the  type  species 
{Neomenia  earinatay  Tullb.)  in  the  Shetland  Seas  (''On  the  Occur- 
rence of  Neomenia  (Solenopus)  ^in  the  British  Seas,"  Ann.  and  Mag. 
of  Nat.  Hist.  (5),  iv.,  1879,  p.  164). 

It  was  our  intention  to  dredge  Labadie  Bank,  and  to  spend  the 
night  there;  but  the  sea  became  rough,  and  most  of  the  staff  were 
disabled.  As  this  prevented  satisfactory  work  from  being  accom- 
plished, we  determined  to  make  for  a  sheltered  bay,  and  we  reached 
Olandore  late  that  night. 
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A  little  Bhallow-water  dredging  was  done  next  morning  in  Glandore 
Harbour  and  Scnllane  Bay,  and  again  farther  out  some  seyen  to  eight 
miles  sonth  of  Toe  Head.  Here  we  obtained  a  second  small  piece  of 
Oorgoma  verrueosa^  and  several  specimens  of  a  Fygnogonid,  with  their 
egg-capsules  on  SydrdUmania  faleata.  The  bottom  temperature  was 
49°  P.,  the  surface  being  61°,  and  the  air  63°  F.  The  bottom  tempe- 
ntore  at  the  Nymph  Bank  was  48°  E. 

On  the  representations  of  Mr.  Green,  we  decided  to  pay  a  visit  to 
Lough  Hyne,  which  is  approached  by  a  narrow  sound  between  high 
rocks  expanding  into  a  small  lake-like  inlet  below  the  hamlet  of 
fiazloge.  A  long,  very  narrow  passage  thence  leads  into  Loch  Hyne, 
which  is  an  oblong  marine  lake,  about  half  a  mile  long,  imbedded  in 
wooded  hills,  with  an  island  in  the  middle  containing  a  ruined  build- 
ing, known  as  O'DriscoU's  Tower.  Owing  to  the  narrowness  of  the 
gorge  leading  to  the  lough,  the  tide  ruches  along  like  a  mill-race. 
At  low  water,  during  spring  tides,  owing  to  a  dilEerence  of  level  in 
the  channel,  there  is  a  distinct  waterfall  of  some  four  feet.  The  lough 
can  only  be  entered  or  left  with  safety  at  certain  states  of  the  tide,  but 
the  level  of  the  water  in  the  lough  itself  varies  very  little  with  the 
tide;  it  is,  in  fact,  reported  to  be  practically  tideless. 

At  one  spot,  resting  on  the  rocks  just  below  the  surface  of  the 
water,  were  a  number  of  the  Purple  Urchins,  8trongyheentrotu»  lividus, 
the  colours  of  which  varied,  as  is  usual,  from  purple  to  dark  brown 
and  dark  green.  Owing,  probably,  to  their  sheltered  position,  and  con- 
sequent freedom  from  currents  and  largo  waves,  ^ese  sea-urchins 
merely  rest  upon  the  rock,  and  do  not  excavate  ''nests"  for  them- 
selves, as  others  do,  on  the  exposed  coasts  of  Clare  and  Kerry.  This 
is  possibly  about  the  extreme  eastern  limit  of  this  beautiful  Echinoid 
on  the  southern  coast  of  Ireland  (see  also  p.  178  of  Professors  £.  P. 
Wright  and  J.  Beay  Greene's  British  Association  Beport  for  1858). 
tfr.  Green  drew  our  attention  to  the  fact  that  the  rocks  here  are 
covered  with  white  and  pink  NuUipores,  and  that  he  has  always 
found  the  Purple  Urchin  associated  with  these  calcareous  algsB. 

Lough  Hyne  varies  in  depth,  twenty-filve  fathoms  being  the  maxi- 
mum. The  bottom  deposit  appears  to  be  a  dense  fine  malodorous  mud. 
Oysters  were  formerly  abundant ;  but  these  aud  other  Molluscs  were 
k^ed  in  large  numbers,  a  few  years  ago,  by  spring  freshets  after  a 
heavy  fall  of  snow. 

On  attempting  to  leave  the  lough,  we  foimd  the  tide  had  turned, 
and  the  rapids  of  the  channel  were  so  boisterous,  although  it  was  only 
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an  oidinary  tide,  that  all  but  one  had  to  land,  and  the  boat  was  hauled 
along  by  a  rope  against  the  incoming  tide. 

This  beautiful  lough  is  worthy  of  a  detailed  investigation,  both  from 
a  physical  and  biological  point  of  view. 

That  night  we  anchored  in  Baltimore  Harbour.  On  the  8th  we 
left  Baltimore  for  Dursey  Sound,  as  the  latter  is  the  more  convenient 
starting-point  for  a  westerly  run,  and  we  were  waiting  for  the  swell  to 
quiet  down  somewhat,  it  being  our  intention  to  stay  a  night  or  two  at 
sea  if  at  all  practicable. 

We  had  to  put  into  Schull  for  bread  and  meat,  and  there  we  landed 
Mr.  C.  E.  Robinson,  C.E.  of  Torquay,  who  had  accompanied  us  thus 
far.  After  trawling  through  Long  Island  Sound,  we  visited  Crook- 
haven,  a  spot  which  Dr.  E.  Perceval  Wright  many  years  ago  found  to 
be  a  rich  collecting-ground  for  Sponges  and  Coelenterates.  (Vide 
British  Association  Report  for  1858,  and  Gosse's  Actinologia  Brittan- 
nica,  1860,  pp.  214  and  292.)  We  merely  trawled  with  the  Agaaeiz 
trawl  off  the  Coastguard  Station,  and  foimd  the  dense  black  mud  there 
to  be  alive  with  innumerable  specimens  of  Fhiline.  Twelve  species  of 
Decapod  Crustacea  occMTred—Inachus  dorynehus,  Pirimela  denticulaUtf 
Oalathea  andrewsii,  and  other  common  forms.  Rounding  Brow  and 
Mizen  Heads,  we  crossed  the  mouth  of  Bantry  Bay :  from  a  depth 
of  37i  fathoms  we  dredged  Oph%o$lypha  affinis,  and  the  new  species 
of  Halcampa,  JS".  arenareaf  which  we  first  discovered  last  year,  at  the 
mouth  of  Kenmare  River  (ef.  First  Report,  he.  eit.,  p.  616);  also  another 
specimen  of  the  form  which  was  named  Chitonaetis  (?)  expansa  {he.  eit.y 
p.  616);  but  for  which  the  new  genus  of  Faraphellia  will  be  pro- 
posed (''Revision  of  the  British  Actinis,"  Trans.  R.  D.  Soc,  1888). 
A  small  anemone  which  could  not  be  identified  was  dredged  that 
evening  in  Dursey  Sound.  The  body  was  buff-coloured,  with  longi- 
tudinal white  lines,  the  capitulum  the  colour  of  red  lead,  and  the 
tentacles  translucent  white.    It  may  be  a  variety  of  Sagartia  eoceinea 

(MiiU.) 

The  weather  looking  promising,  we  decided  to  make  an  early  start 
next  day  for  the  deep  water,  and  the  decks  were  cleared  for  action. 

At  6  A.M.,  on  Friday,  9th  July,  we  left  Dursey  Sound,  and  steamed 
west  half  south  of  Dursey  Head.  About  eleven  o'clock  we  trawled 
in  108  fathoms,  and  brought  up  the  first  living  specimens  of  the 
widely-distributed  Doroeidaris  papiUata  which  any  of  us  had  seen. 
Numerous  JSehinus  microstema  and  a  few  Spatangus  rasehi  also  came 
up.    On  the  latter  were  numerous  specimens  of  a  Caprella.     Galathea 
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nesa  abo  occurred.  About  foar  o'clock  p.k.  we  had  a  successful  haul 
with  the  Agassiz  trawl  in  825  fathoms.  By  this  time  we  were  fifty- 
three  miles  from  the  Burseys.  The  forms  which  came  up  this  time 
were  particularly  interesting,  and  introduced  a  new  Fauna  to  those 
who  were  only  previously  acquamted  with  the  ordinary  inhabitants 
of  shallow  water. 

We  obtaiued  ninety-two  specimens  of  Pantaster  {ArehasUr)  tenuis 
^pmu$,  and  ten  Briiinga  endecaenemos  ;  the  latter  most  lovely  and  rare 
Starfish  played  us  the  annoyiug  trick  of  casting  off  all  their  arms  the 
moment  they  emerged  from  the  water.  We  saw  perfect  specimens 
with  their  eleven  delicate  fringed  arms  in  the  tangles  when  below 
the  Bur&oe  of  the  water ;  but,  immediately  they  emerged,  the  animals 
ahivered,  and  the  round  fiat  disc  was  severed  from  the  writhing  arms. 
J\mta$i&r  ienuigpinus  has  once  before  been  obtained  in  British  waters, 
three  specimens  being  dredged  by  the  "  Knight  Errant,''  in  1880, 
from  Station  8,  640  fathoms  in  ^e  cold  area  of  the  Faroe  Channel 
(Proc.  Boy.  Soo.  Edinb.,  Session  1881-82,  pp.  670,  699).  Several 
▼arieties  of  Echinus  were  dredged,  having  a  decidedly  dwarfed  aspect, 
MDd  two  specimens  of  Solothwria  tremula.  This  is  the  first  occasion 
on  which  this  brilliant  vermilion-coloured  Holothurian  has  been 
dredged  so  near  to  British  coasts :  later,  we  obtaiaed  it  from  shallower 
depths.  Only  a  single  specimen  of  the  widely-distributed  Dorocidarii 
pttpittaia  occurred,  but  that  carried  a  new  species  of  Actinian  on  one 
of  its  spines.  This  sea-anemone  had  a  very  pale-green-coloured  body, 
fitadded  with  darker-coloured  pointed  tubercles;  the  tentacles  were 
mainly  brown  in  colour ;  it  is  a  member  of  the  new  sub-family  of  the 
Chondractiniss.  It  will  be  named  ChitonactU  martoni.  A  hermit- 
erab,  with  large  smooth  chelse,  inhabited  the  immature  shell  of  Casst- 
daria  tyrrhena;  but  we  did  not  recognize  the  latter  at  the  time.  One 
fact  was  particularly  striking,  and  that  was  the  pink  colour  of  the 
contents  of  the  trawl.  The  Pontaster  and  the  Brisinga  were  of  a  pale- 
pink  colour,  especially  lovely  in  the  latter ;  the  claws  of  the  hermit- 
crab  of  a  delicate  rose-pink.  Kearly  all  the  Echini  had  some  reddish 
patches,  and  the  Holothuria  were  considerably  paler  than  any  we 
afterwards  found.  The  pale-green  body  of  the  anemone  was  comple- 
moitazy  in  colour  to  the  prevailing  tint. 

At  6.30,  the  sounding  machine  registered  690  &thoms,  and  the 
Blake  dredge  was  lowered.  Shortly  before  10  o'clock  the  wire-rope 
was  wound  up,  but  the  dredge  was  left  behind.  This  was  our  first 
lofiB :  the  reason  for  the  ndshap  is  explained  in  Mr.  Green's  report. 
Owing,   probably,  to  some  slight  damage  done  to  the  outer  glass 
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casings  when  being  fitted  into  their  brass  carriers,  both  deep-sea 
thermometers  burst,  thus  depriving  us  of  the  means  for  determining 
the  thermal  distribution  of  the  forms  we  were  dredging. 

The  sea  was  pretty  calm  all  day,  but  there  was  a  long  roll  from 
the  south-west.  As  the  weather  was  promising,  we  anticipated  with. 
eagerness  the  results  of  next  day's  dredgings.  We  steamed  slowly  all 
night,  occassionally  lying  to,  so  that  we  might  commence  at  lOOO 
&thoms  the  following  moming. 

The  two  or  three  more  responsible  members  of  the  party  were  up 
by  2.30  A.M.,  and,  soimding,  found  that  we  were  in  1100  fathoms. 
The  lard  at  the  bottom  of  the  sounding-lead  was  coated  with  Globi- 
gerina  ooze.    The  enormous  labour  of  turning  the  handle  of  the  sound- 
ing machine  by  hand  led  to  the  simple  device  of  connecting  the  dram 
of  the  machine  with  the  donkey-engine  at  the  bows  by  means  of  a 
cord ;  this  arrangement  proving  perfectly  satisfactory,  was  thereafter 
alone  used.    As  soon  as  possible  a  small  dredge  was  lowered,  all  our 
wire-  and  manilla-rope  being  put  into  requisition.     Great  care  had  to 
be  taken  during  the  whole  operations  to  relieve  the  tension  on  the 
warp,  as  we  had  no  accumulators.    When  the  dredge  was  down,  the 
rope,  immediately  after  it  left  the  donkey-engine,  was  twice  turned 
round  a  timber  head,  and  when  the  man  there  stationed  saw  that  the 
rope  was  giving,  a  little  fresh  rope  was  payed  off  by  the  donkey,  and 
the  steamer  was  so  handled  as  to  reduce  the  strain.    It  took  over  three 
hours  to  haul  up  the  dredge,  and  during  this  time  the  wind  began  to 
freshen  and  the  sea  to  become  lumpy.     At  9.45  the  dredge  came  up 
empty — a  great  disappointment  after  seven  hours  of  hard  work  upoa 
empty  stomachs. 

The  steamer's  course  was  put  towards  Yalentia,  the  proposal  behig^ 
to  dredge  en  route  in  about  500  fathoms  and  less,  as  it  was  evident  our 
rope  was  insufficient  for  greater  depths. 

At  1.80  P.M.  a  blank  was  drawn  at  480  fathoms,  and  about 
5  o'clock  p.K.  a  trawling  was  made  some  42  miles  from  the  Great 
SkeUig  in  160  fathoms.  The  above-mentioned  species  of  Dorocidaris, 
Spatangus,  and  Holothuria  were  obtained;  also  a  small  specimen  of 
Ophiothrix  liltkenif  and  three  large  examples  of  Caryophyllia  horealis 
{mithit).  Their  coralla  were  IJ  inch  in  height,  and  1  inch  to 
1}  inch  in  their  long  axis.  They  formed  most  lovely  objects  when 
fully  expanded,  being  of  a  translucent  white  colour,  the  tentacles 
speckled  with  opaque  spots,  and  the  disk  with  a  bright  yellowish 
grass-green  waved  line  round  the  elongated  mouth.  Upon  one  of 
them  was  a  sand-coated  pink  anemone,  with  an  expanded  base  and 
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8  long  oolourless  capitulxmi,  eihort  conical  pink  tentades,  with  a 
madder  nng  near  their  base :  it  will  be  known  as  Paraphellia  greeniiy 
so  called  after  our  colleague,  the  Eev.  W.  S.  Oreen.  This  species, 
and  the  new  species  of  Edwardsia  {E.  tecta\  with  other  Actiniae,  will 
be  described  in  the  forthcoming  "  Revision  of  the  British  ActinisB," 
Part  I.,  Trans.  R.  D.  Soc,  1888. 

All  day  the  wind  had  been  rising,  the  sky  was  overcast,  and  the 
sea  was  b€M»)ming  more  and  more  agitated.  By  3.30  p.m.  the  weather 
was  BO  ''dirty"  that  it  was  decided  to  put  on  ''full  steam,"  and,  if 
possible,  to  make  Yalentia  before  nightfall.  With  oil-skins  donned, 
all  hands  were  busy  stowing  the  gear,  arranging  the  fishing-lines, 
siting  and  washing  the  dredged-up  sand,  bagging  the  latter,  and  pre- 
aerving  specimens  and  writing  their  appropriate  labels,  ignoring  the 
pitching  of  the  steamer  and  the  driving  of  the  rain. 

At  8.46  P.M.  we  were,  by  the  log,  still  8  miles  west  of  the  Skel- 
ligs,  and  the  fog  was  denser.  All  hope  of  making  Yalentia  Harbour 
that  night  being  over,  we  had  to  spend  the  night  beating  about  the 
mouth  of  Dingle  Bay,  and  it  was  not  till  9  o'clock  the  next  morning 
that  the  fog  began  even  partiaUy  to  lift,  and  at  10  a.m.  on  Sunday 
morning  we  steamed  into  Yalentia  Harbour. 

The  Rev.  A.  Delap  brought  out  to  us  a  basket-full  of  letters  and 
papers.  In  the  afternoon  we  were  warmly  welcomed  at  the  Parson- 
age, and  gained  much  information  concerning  the  Fauna  and  Flora  of 
the  Island  and  Coasts  of  Yalentia— the  whole  family  being  much 
inter^ted  in  local  natural  history. 

On  Monday  morning,  after  receiving  an  early  visit  from  the  Delap 
family,  and  showing  them  our  method  of  working,  we  put  down  the 
trawl  on  a  sandy  bottom  and  brought  up  a  large  quantity  of  sea- weed, 
and  but  little  else ;  a  fragment  of  JSuryname  atpera,  and  one  or  two 
common  Crustacea  were  obtained.  Next  we  visited  the  picturesque 
islands  of  the  Blaskets,  and  again  crossing  Dingle  Bay  we  made  for 
Ballinaskellig  Bay,  where  we  dredged  and  trawled;  but  the  wind 
was  too  fresh  all  day  to  dredge  successfully.  In  the  evening  we 
landed  the  Rev.  A.  Delap,  junior,  who  had  spent  the  day  with  us, 
and  the  most  part  of  the  party  were  very  hospitably  entertained  by 
Mr.  Butler  of  Waterville,  who  also  made  us  an  acceptable  present  of 
a  salmon  and  some  fine  pink  trout  from  his  salmon-weir.  The  latter 
is  situated  on  the  stream  which  fiows  from  Lough  Currane  to  the  bay, 
and  this  very  weir  is  known,  by  documents  in  the  possession  of  Mr. 
Butler,  to  have  existed  in  the  reign  of  Xing  John.    The  weir  is  of 
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cnrions  constraction,  such  as  is  comznon  in  these  parts,  the  plan  of 
which  is  said  to  have  been  introduced  by  the  Danes. 

£7  7.15  next  morning  we  were  abreast  of  the  Skelligs,  and  the 
wind  from  the  south-west  was  increasing.  The  prospect  of  success 
was  so  small,  and  the  risk  to  the  gear  so  great,  owing  to  the  rising 
seas,  that  the  majority  considered  it  futile  to  dredge ;  but  Mr.  Green^ 
with  his  characteristic  energy  and  enthusiasm,  ruled  it  otherwise,  and 
the  Agassiz  trawl  was  shot.  As  it  happened,  we  obtained  the  largest 
and  most  varied  haul  of  the  whole  expedition.  Amongst  other  cap- 
tures may  be  mentioned  numerous  large-lobed  examples  of  the  cup- 
like Sponge  PhaheUia  ventilahrum;  in  cavities  of  a  smaller  sponge 
nestled  lovely  snowy-white  examples  of  Corynaetis  viridis,  the  rim 
of  the  column  being  girdled  with  a  pale-green  band.  Other  specimens 
of  this  variously-tinted  little  Actinian,  more  brightly  coloured,  were 
growing  on  shells,  Tubularia  stems,  and  other  objects,  the  most  strik- 
ing being  a  new  colour  variety,  the  column  shading  from  yellow  below 
to  dark  emerald-green  above,  with  a  greenish  disk ;  the  tentacles  dark 
violet,  their  terminal  knobs  being  pink.  Amongst  other  anemones  were 
the  magenta-spotted  white  AdatMiapaUiata^  associated  with  Eupagurus 
prideauzii;  the  pinkish-orange-coloured  Qephyra  dohmiij  a  southern 
species  we  had  introduced  to  the  British  fauna  in  our  First  Eeport ; 
a  brilliant  cherry-coloured  Sagartian,  perhaps  a  variety  of  the  former ; 
considerable  sized  clumps  of  a  cream-coloured  Falythoa,  and  a  large, 
handsome  tuberculated  anemone,  with  greenish  body  and  white  disk, 
and  tentacles  splashed  with  madder  brown;  the  inner  cycles  of  the 
tentacles  were  remarkably  swollen  at  the  base,  the  outer  being  with- 
out these  basal  bulbs.  This  fine  addition  to  our  fauna  is  the  Chitofh- 
aciis  riehardi  of  Marion,  from  deep  water  in  the  Bay  of  Biscay,  and  is 
also  closely  allied  to,  if  not  absolutely  identical  with,  a  species  which 
has  of  late  years  been  dredged  in  profusion  from  deep  water  off  the 
coasts  of  New  England,  and  which  was  named  Aetifutuye  nodosa  by 
Professor  Verrill ;  but  it  is  not  (as  Professor  Verrill  believes)  the  same 
species  as  that  described  as  Actinia  nodosa  by  Pabricius,  from  Green- 
land, over  one  hundred  years  ago.  Of  Echinodeims  we  trawled  an 
eleven-rayed  specimen  of  Solaster  papposa,  a  Zuidia  sarsii,  a  few 
Astropecten  irregularis,  large  specimens  of  Ophioglypha  laeertosa,  large 
numbers  of  Ophiopholis  acukata,  Ophiocoma  nigra,  and  Ophiothrix  pen- 
taphyllum  ( 0.  fragilis),  several  Brissopsis  lyrifer,  and  one  Antedon 
rosaeeus.  Amongst  other  Crustacea  were  Crangon  vulgaris,  Pandalus 
annulioomis,  Eupagurus  exeavatus^  E.  cuanensis  (?),  Oonoplax  angulatus, 


Haddon  and  Gh&EBN — Second  Beport  an  Imh  Marine  Fauna.  39 

and  XaHthoJhrida,  There  were  seyeral  repulsiye-looking  Fjenogonida, 
and  numeiouB  other  invertebrates,  the  most  beautiful  among  which 
was  a  delicate  lilac-coloured  Eolis^  three-quarters  of  an  inch  in  length, 
probably  CorypheUa  landthtirgU.  A  couple  of  fork-beard  hake  {Pkyeis 
hUmtunde$\  and  three  brilliant-red  SehaaUs  norvegicua  represented  the 
Tertebrates. 

There  appears  to  be  a  submarine  ridge  extending  considerably  out 
to  aea  from  the  headland  between  Bray  Head  (Yalentia  Island),  and 
Bolus  Head,  of  which  Puffin  Island,  Lemon  Bock,  Little  Skellig,  Oreat 
SkelHg,  and  the  Washerwoman  Eock  are  higher  or  lower  peaks :  the 
submarine  portion  is  probably  not  exactly  like  a  rocky  ridge  on  land, 
bat  it  is  certainly  hard  ground,  and  seems  to  be  particularly  fayourable 
for  marine  life,  and  it  is  possible  that  this  area  will  be  found  to  be  one 
of  the  richest  all  round  the  British  coast,  or  at  least  one  supporting  a 
most  luxuriant  Pauna  within  ready  access. 

The  weather  was  getting  worse  and  worse,  and  Mr.  Perrott,  who 
was  as  usual  working  the  donkey-engine,  was  continually  deluged  with 
seas  over  the  bow.  By  eleyen  o'clock  it  was  deemed  prudent  to  run 
back  to  Yalentia,  and  the  afternoon  was  quietly  spent  by  some  in  pre- 
serving, in  the  pouring  rain,  the  captures  of  the  forenoon. 

Although  the  gale  was  still  blowing,  on  Wednesday  morning  an 
attempt  was  made  to  get  on  to  the  ground  of  the  previous  day,  and  as 
the  sea  moderated,  a  trial  was  made  six  and  a-half  miles  west  of  the 
Great  Skellig.  Unfortunately,  our  valued  curved  dredge  became  jammed 
in  the  submarine  reef,  and  the  handles  were  torn  away,  leaving  the 
dredge  below.  Dredging  being  found  impossible  in  the  open  water, 
it  was  decided  to  make  for  Eenmare  Biver,  and  to  anchor  that  night 
in  Dursey  Sound,  so  as  to  be  ready  for  a  last  attempt  at  the  deeper 
water. 

Thursday,  July  15.  As  the  wind  had  moderated,  we  started  at 
5  A.M.,  and  steamed  along  a  west-south-west  course.  At  breakfast- 
time  we  were  called  up  to  witness  a  school  of  Dolphins.  The  swim- 
ming and  leaping  movements  of  these  shapely  Cetaceans  and  their 
metallic  lustre  were  greatly  admired ;  their  grace,  power,  and  celerity 
of  motion,  were  quite  a  revelation  of  the  possibilities  of  aquatic  ex- 
istence. 

About  9.30  we  lowered  the  Agassiz  trawl,  some  thirty  miles  from 
Dursey  Head,  in  93  fathoms.  By  eleven  o'clock  the  trawl  was  on 
board,  with  Darocidaru  papillata,  Eehinm  microiioma,  Spatangua  raaehi, 
Ophiothrix  lutieni,  a  beautiful  mass  of  Filigrana  impUxa^  and  one 
specimen  of  the  nodulated  Actinian  attached  to  the  shell  of  a  Pinna. 
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Another  siinilar  haul  was  made  in  100  fathoms,  thirty-five  miles  from 
coast.  The  trawl  was  out  at  8.30  p.m.  in  110  fathoms,  forty-three 
and  a-half  miles  from  the  Durseys.  In  addition  to  the  aboye,  we 
obtained  one  AUerias  ruhens,  one  Luidia  sarsii,  one  Astropecien  irre^ 
gtdaris^  and  two  Holothuria  ^«int«/a— one  being  12  inches  long  and  9^ 
in  circumference.  Polynoe  (?)  and  Caprella  (?)  were  found  associated 
with  8patangus  rasehi.  Six  specimens  of  the  above-mentioned  nodu- 
lated sea-anemone  were  trawled,  two  of  which  had  grown  round  a 
small  Natica,  tenanted  by  Eupagurus  cuanensis  (?),  and  the  base  of  the 
other  two  formed  a  deep  cup  with  a  constricted  orifice,  which  was 
filled  with  sand,  and  thus  constituted  a  sand  anchor  of  a  type  new 
to  us.  Of  the  eight  large  specimens  of  this  form  {Actinauge  riehardi)^ 
five  possessed  this  modification,  two  had  grown  round  a  small  Natica- 
shell,  and  one  was  attached  to  a  Pinna-sheU. 

The  next  trawling  was  in  214  fathoms,  fifty  miles  from  land,  and 
several  specimens  of  the  previously  mentioned  species  of  Dorocidaris, 
Echinus,  Spatangus,  and  Holothuria,  and  Fontast&r  tenuispinus  came 
up  along  with  Pandalus  anntdicomis,  and  the  rare  Munida  rondeletii. 

The  trawl  was  again  shot  about  8  p.k.  in  265  &thoms,  fifty-seven 
miles  west,  half -south  of  Dursey  Head,  and  we  were  rewarded  by  obtain- 
ing a  couple  of  very  fine  adult  specimens  of  Cassidaria  tyrrh&na.  The 
shells  had  a  perfect  and  very  thin  outer  lip,  and  a  large  delicate  wing 
projecting  from  the  inner  lip  along  the  siphon,  almost  at  right  angles 
to  the  long  axis  of  the  shell.  Extreme  length  of  sheU,  93  mm.; 
greatest  diameter,  61  mm.  The  animal  was  of  a  uniform,  delicate 
pink  colour.  Mr.  E.  A.  Smith,  of  the  British  Museum,  gave  me  the 
following  information: — ''There  is  no  doubt  that  your  new  British 
shell  is  a  well-known  Mediteiranean  and  Atlantic  species,  which  is, 
like  most  shells,  known  under  several  names.  It  is  the  Cassidaria 
rugosa,  Linn,  a  C.  tgrrhena,  Chemn.,  and  by  some  authors  considered 
a  var.  of  C.  echinophora,  Linn.  The  name  most  commonly  applied  to 
it  is  C.  tyrrhena.  Fragments  of  it  were  obtained  by  the  '  Porcupine ' 
expedition  of  1870,  in  lat.  48*^  6'  N.,  and  long.  9°  18'  W.,  at  a  depth 
of  539  fathoms.  This  information  has  not  yet  been  recorded ;  but  when 
I  complete  Jeffreys'  Report  on  the  Mollusca  of  that  expedition,  I  shall 
mention  it." 

Mr.  W.  H.  Baily,  of  the  Geological  Survey  of  Ireland,  on  my 
communicating  to  him  the  discovery  of  this  species,  kindly  lent  me 
a  couple  of  sketches,  and  a  memorandum  he  had  taken  of  a  Cassidaria 
in  the  collection  of  the  Rev.  O.  Basil  Anderson  of  Dingle. 

On  my  writing  to  him  about  this  shell,  Mr.  Anderson  very  kindly 
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immediately  forwarded  it  to  me  for  my  inspection.  It  proved,  as  I 
suspected,  to  be  the  species  in  question,  and  is  a  very  fine  and  perfect 
specimen,  its  dimensions  being :  extreme  length,  90  mm.  (3f  inches) ; 
greatest  diameter,  54  mm.  (2^  inches).  Mr.  Anderson  informs  me 
that  "  the  shell  was  taken  in  1880,  in  a  trawl-net,  in  the  usual  south- 
west ground,  twelve  or  fifteen  miles  from  Dingle,  and  six  or  eight 
miles  north  of  Yalentia  Island  (Co.  Kerry).  It  was  tenanted  by  a 
hermit-crab."  The  depth  from  which  it  was  obtained  would  be  about 
40  fathoms.  The  fact  that  we  trawled  two  living  examples  of  CasBi- 
ioriM  tyrrhena  off  the  south-west  coast  of  Ireland  dissipates  whatever 
doabt  there  might  have  been  concerning  the  Irish  habitat  of  Mr. 
Anderson's  capture,  so  that  it  is  actually  the  first  obtained  British 
specimen  of  this  handsome  species. 

I  am  indebted  to  Canon  A.  M.  Norman  for  the  two  following  refe- 
rences:— 

Cailliaud,  F.  "  Catalogue  des  Eadiaires,  des  Ann61ides,  des  Cirr- 
faipUes  et  des  MoUusques  marins,  terrestres  et  fiuviatiles  recueillis 
dans  le  d^partement  de  la  Loire-Inf^rieure."     Nantes :  1866. 

Page  180.  **  Cauidaria  tyrrhena  (linn.).  Hab.:  dragu6  vivant 
A  quarante  on  dnquante  metres  par  les  bateaux  pecheurs,  entre 
BeQe-Ile,  Hoedic  et  le  Croisic  [Bretagne].  Cette  esp^co  M6diter- 
rmeenne  ainsi  que  VIsoeardia  cor  les  Triton  nodiferum  et  eutaeeumy  sont, 
pour  nos  des  raret^s  qui  habitent  profond6ment  quelques  points  au 
large  de  nos  cotes." 

Fischer,  P.  "  Essai  sur  la  Distribution  g6ographique  des  Brachio- 
podes  et  des  MoUusques  du  literal  oc6anique  de  la  France."  Actes 
Soc.  Linn.  Bordeaux  (4),  xxxiii.,  1878.  On  p.  22,  Cassidaria  tyrr- 
ktna  is  marked  off  for  region  2,  which  is :  ''  B.6gion  Armoricaine  ou 
da  massif  breton. — ^Le  littoral  tr^s  d6coup6  de  cette  region  commence 
an  Gap  de  la  Hague  et  de  termine,  en  limitant  Ic  massif  breton :  le 
Oolfe  de  Saint-Malo  est  entierdment  compris  dans  des  limites." 

The  late  J.  Owyn  Jeffreys  ("The  Deep-sea  Mollusca  of  the  Bay 
of  Biscay,"  Ann.  and  Mag.  of  Nat.  Hist.  (5)  vi.,  1880,  pp.  816-819), 
made  the  following  record: — "No.  121,  Cassidaria  tyrrhena,  Ch. 
Perhaps  a  variety  of  (7.  echinophora,  L."  (p.  318),  and  apparently 
he  had  also  dredged  it  while  on  "the  'Porcupine'  cruise  of  1870, 
off  the  western  coasts  of  Spain  and  Portugal"  (p.  319). 

Although  this  is  not  the  place  to  enter  upon  a  discussion  as  to  the 
distinctness  of  this  species  from  C.  echinophora,  it  may  be  here  men- 
tioned that  the  Science  and  Art  Museum  of  Dublin  has  recently 
acquired  from  the  Marquis  of  Monterosato  a  fine  collection  of  Modi- 
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tenranean  shellB,  amongst  which  are  seyeral  specimens  of  C.  tyrrhena, 
all  of  which  are  immistakably  similar  to  onr  form,  and  can  be  readily 
distinguished  from  ordinaxy  specimens  of  C,  eehinophora.  The  ioWaw- 
ing  are  the  localities  of  the  specimens  of  C.  tyrrhena  in  the  Science 
and  Art  Mnsenm,  Dublin : — ^Three  specimens  from  Palermo,  2\i  in. 
long  by  lA  in.  diameter;  2H in.  by  lA in. ;  2-H  in.  by  l\  in.,  respec- 
tively; two  specimens  of  ''var.  atlaniiea^^  from  off  Arcachon,  3^-  in. 
long  by  Hi  in.  in  diameter— one,  at  all  events,  beiag  from  a  depth 
of  802  fathoms  ("  brasses").  Onr  specimens  agree  perfectly  with  the 
above-mentioned  examples  of  ''  var.  atlantieaJ*  This  variety  is  a  mnch 
larger  and  finer  shell  than  the  Mediterranean  form. 

The  overlapping  of  species  characteristic  of  the  Lusitanian  and  Boreal 
regions  off  the  sonth-west  of  Ireland  has  been  noted  before.  Our  two 
expeditions  have  advanced  additional  evidence  of  this  fact.  For  ex- 
ample, of  southern  forms  we  found  Oephyra  dohmii  and  Ophiothrix 
liltienif  in  addition  to  the  well-known  Stronyylocentrottcs  lividtu  ;  while 
JSbloihuria  tremula^  Brisinga  endeeacnemoiy  Pontaster  tenuispinus,  and 
possibly  Actinauge  richardi  represented  the  southward  migration  of 
northern  species.  This  interdigitation  of  faunas  was,  however,  most 
markedly  demonstrated,  when  in  the  same  trawl  a  couple  of  brilliant 
Holothuria  tremula  were  associated  with  two  very  fine  specimens  of 
Caaiidaria  tyrrhena,  one  of  the  most  characteristic  of  the  Mediter- 
ranean shells.  I  at  once  recalled  the  somewhat  similar  experience 
narrated  by  the  Eev.  Canon  Norman,  in  his  ''  Notes  on  the  French 
Exploration  of  *  Le  Travailleur*  in  the  Bay  of  Biscay"  (Ann.  and  Mag. 
of  Nat.  Hist.  (5),  vi.,  1880,  pp.  430-436) :  he  states : — <<  A  curious  in- 
stance occurred  of  the  meeting  in  the  Bay  of  Biscay  of  species  hitherto 
supposed  to  be  confined  to  Scandinavia,  with  others  regarded  as  emi- 
nently Mediterranean.  The  trawl  had  been  down  in  360  metres,  and 
when  taken  up,  out  of  it  rolled  one  or  two  hundred  large  Holothurians, 
each  about  a  foot  long.  It  was  at  once  evident  that  they  belonged  to 
two  species ;  and  further  examination  proved  about  two-thirds  of  them 
to  be  the  rosy-coloured  Jlolothuria  tremula  of  Norway ;  the  remainder, 
known  at  a  glance  by  their  light-brown  colour  and  flattened  side,  were 
Stiehopus  regalia  of  the  Mediterranean.  They  had  apparently  met  on 
this  neutral  ground,  and  were  living  together  on  the  most  amicable 
terms." 

It  was  quite  late  by  the  time  the  trawl  was  up,  and  we  then 
steamed  for  Berehaven,  where  we  arrived  the  next  morning  at  8  a.m., 
ranning  before  a  high  sea. 

A  little  dredging  was  done  in  Berehaven  on  our  old  ground,  but 
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with  BO  new  Tesults  except  the  finding  of  the  first  recorded  Irish 
^wdmen  of  JSdwardiia  heautempm  {E,  eallinwrpha) ;  we  also  obtained 
Gmopkx  amguUstw^  Ehalia  eranehii,  Nika  eduHs^  and  other  Cmstacea. 

After  trawling  along  Long  Island  Sonnd,  we  tried  to  make  Balti- 
more Harbonr  that  night ;  bnt  as  it  was  dark,  and  the  weather  turned 
quite  thick,  we  were  obliged  to  return  to  Schull. 

On  Saturday,  the  16th,  we  started  for  Queenstown  at  5  a.ic.  At 
9.30  we  passed  the  "  Stags"  of  Toe  Head,  and  arriyed  at  Queenstown 
at  2  P.M. 


SscoHD  Crvibb  of  thb  "LoBD  BAin>oir,"  1886. 


Depth. 


lo. 

81.  July  5.     39}.     8}  miles  S.W.  of  Ballycotton.    Sand  and  broken 
shells. 

32.  „    6.      —      Ballycotton  Harbour.    (Tow-nets.) 

33.  „    6.     52}.     28  nules  from  shore.     (Lat.  51""  22}'  N.,  long. 

7°  68'  W.)  ?  Nymph  Bank.      Gravel  and 
broken  shells. 

34.  „    6.     66}.     10  miles  S.  of  No.  83.     (Lat.  61°  12'  30"  N., 

long.  7°  69'  W.)    More  sandy  than  last. 

85.    „    7.         4.    Glandore  Harbour,  W.  channel.    Seaweed,  sand, 
broken  shells. 

36.    „    7.       14.    Scullane  Bay,  imder  Toe  Head.    Sand. 

87.    „    7.       43.    13  miles  S.W.  of  Galley  Head.    Sand,  broken 
shells. 

38.    „    7.       41.    8  miles  S.S.W.  of  Barlogue.    Bocks  and  sand. 

89.    „    7.    0-20.    Lough  Hyne.    Fine,  dense,  foul  mud. 

40.  „    8.    3}~6.    Long  Island  Channel.    Fine  sand  and  seaweed. 

41.  „    8.       3}.    Crookhayen    (opposite     Coastguard     Station)* 

Dense  sticky  mud. 
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Sbcohb  GBum  or  xbx  **Lqsd  BAVDOiTy"  1886 — continued. 
5J    Date.       9«ylk. 

43.  July  8.     37^.    9}  miles  8.W.  of  CasUetown  Berehaven.    Band. 
48.     yy    8.       SO.    Dnney  Sound.    Sand  and  seaweed. 

44.  ,,    9.     108.    SdmilesW.,  iS.  oflhirBeyHead.    Fine  sand. 

45.  „     9.     325.    53  miles      do.,  do.,  do. 

46.  „     9.     690.     67  miles      do,,  do.,  do. 

47.  „  10.   1100.    lat.  50°  53^  K,  long.  11°  58'  W.    Globigerina 

oose. 

48.  „  10.     480.    lat  51°  14'  K,  long.  11°  35'  W.    Fine  sand. 

49.  „  10.     160.    Lat  51°  20'  N.,  long.  1 1°  26'  W. ;  42  miles  from 

Great  Skellig.    Fine  sand. 

50.  „  12.     4-7.    Yalentia  Harbour.    Sand  and  dead  shells. 

51.  „  12.       17.    ^  mile  S.  of  channel  between  Nabro  and  Yickil- 

lane  (Blaskets).    Fonl  ground. 

52.  „  12.  20-35^.  BallinskelHg  Bay,  i  mile  £.  of  Bolus  Head. 

Foul  ground. 

53.  I,  13.  70-80.  5-8  miles  W.  of  Great  Skellig.    Fine  muddy 

sand. 

54.  I,  14.  75.     6)^  miles        do.,  do.           Bocky  ground. 

55.  „  14.  23-38.  If outh  of  Eenmare  Eiyer.    Foul  ground. 

56.  „  15.  93.    29jt  miles  W.  by  S.  of  Dursey  Head.    Mud. 

57.  „  15.  100.    35  miles  W.  I  S.  of  do.                Sand. 

58.  „  15.  110.    4^  miles    do.,  do.                  do. 

59.  „  15.  214.     50  miles  W.  i  8.  of  do.                  do. 

60.  „  15.  265.    57  miles      do.,  do.                  do. 

61.  „  16.  1-H.    Castletown  Harbour.    Slushy  mud. 

62.  „  16.  5-10.    Berehaven. 

63.  ,,  16.  10-20.        Do.    W.  entrance.    ICud,  sand«  dead  shells. 

64.  „  16.  5-6.    Long  Island  Sound.    Sand,  mud,  seaweed. 
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ISTTBirrOHT  AKD  GOBT  07  APPABATXTS. 

Ill  order  to  giTO  definite  inf  ormation  to  those  wlio  might  like  to 
undertake  a  HiTnilar  dredging  expedition,  the  Committee  consider  it 
desiiable  to  publish  the  following  list  of  apparatus  and  account  of 
expenses: — 

£    s. 
Charter  of  "Lord  Bandon," 90    0 

Boimding  naachine,  two  coils  of  galvanized  steel-wire, 
22  B.  W.  a.,  breaking  strain,  260  lbs.,  1400  and 
1300  fathoms,  respectively  (Newall  &  Co.,  Qates- 
head-upon-Tyne),  £1 18^.;  castings,  springs,  wood- 
work, and  workman's  time  on  machine,  made  the 
total  (including  spare  reel  of  wire),  about    . 

500  fathoms  2j^inch  manilla  rope,  .        , 

500  fathoms  ^inch  flexible  steel  rope,     . 

500  fathoms  No.  8  telegraph  wire,  . 

20-feet  beam  trawl,  strong  net,  lined  with  fine  mesh ; 
irons,  14«. ;  twine  for  nets,  22«. ;  beam,  0,  . 

1  Agassiz  double-trawl,  7-feet  beam,  tubes  i"  dia- 
meter, and  irons,  28«. ;  two  outer  and  one  ioner 
finer  net, 

1  Blake  trawl  and  nets  (heavier  iron  than  above), 
tubes  1^''  diameter,     .        .        •         ,        • 

Half-moon  dredge,  £1  12«.,  3  feet  wide,  and  net, 

Chains  for  tangles,  sounding  lead,  marline,  &c.. 

Cost  of  fitting  up  Derrick,  &c., 

Large  iron  reel  for  winding  up  wire  rope, 

Hire  of  chronometer, 

Carriage,  and  various  expenses 


6 

10 

0 

.   10 

17 

11 

6 

18 

3 

1 

8 

0 

1 

16 

0 

1  11     4 


Fait  payment  of  thermometers, 


2  17 

2 

2  0 

0 

2  0 

0 

6  17 

9 

4  10 

0 

0  5 

0 

2  1 

10 

£188  18 

3 

1  6 

9 

£140     0     0 
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PAET  n. 

BspoBT  OH  THE  SorKDnro  Aim  Dbedgiko  Apfabatus. 
By  Ebv.  W.  S.  Gbemt,  M,A. 

In  the  summer  of  1 885 1  received  a  letter  fromProf essor  A.  G.  Haddon, 
stating  that  he  had  been  entrusted,  in  company  with  Mr.  Joseph  Wrig^Iit 
of  Belfast,  and  others,  with  a  grant  from  the  B.oyal  Irish  Academy  for 
the  purpose  of  dredging  for  marine  animals  off  the  south-west  coast  of 
Ireland,  and  asking  me  to  undertake  the  general  management  of  the  ex- 
pedition.   Immediately  I  entered  into  negotiations  with  the  late  Queens- 
town  Towing  Company,  and  secured  the  use  of  their  paddle  steamer, 
**  Lord  Bandon,"  for  a  period  of  six  days.     The  rope  and  dredges  were 
brought  to  Queenstown  on  the  day  of  sailing  (August  4th)  by  Professor 
Haddon  and  Mr.  Wright.    I  had  had  a  small  surging  drum  fitted  on 
the  intermediate  spindle  of  the  steam-windlass,  which  gave  greater  speed 
in  heaving-in,  and  had  also  constructed  a  small  beam  trawl,  with  fine- 
mesh  net.    A  report  of  this  expedition  having  already  been  published, 
it  is  unnecessary  for  me  to  enter  into  details ;  suffice  it  to  say  that  the 
general  conclusions  I  came  to  with  regard  to  the  working  of  our  gear 
were  briefly  these : — 

Sounding  with  hemp-cord  was  too  slow,  and  our  dredges,  more 
suitable  for  obtaining  the  smaller  forms  of  marine  life,  were  so  quickly 
filled  with  mud  that  no  room  was  left  for  the  larger  animals. 

In  1885  our  deepest  work  was  in  120  fathoms.  Since  the  con- 
clusion of  that  expedition,  a  larger  grant  was  entrusted  to  our  Com- 
mittee with  a  view  to  prosecuting  our  researches  to  a  greater  depth, 
and  I  was  again  able  to  secure  tiie  use  of  the  ''Lord  Bandon"  £rom 
her  new  owners,  the  Clyde  Shipping  Company.  As  we  could  only 
have  her  for  twelve  days,  it  was  obvious  that  our  gear  should  be  the 
best  that  the  small  amount  of  money  at  our  disposal  could  provide. 

Captain  Sigsbee's  book  I  found  most  valuable ;  and  I  came  to  the 
conclusion  that  in  order  to  secure  celerity  in  soundings,  we  must  have 
an  automatic,  steel  wire  sounding  machine,  like  that  in  use  in  the 
United  States  Kavy,  the  principle  of  which  was  devised  by  Sir 
William  Thompson ;  that  for  gathering  the  larger  forms  of  life,  the 
American  double-trawl  was  the  best  implement,  or  at  all  events  a 
dredge  made  on  the  same  principle;  and  lastly,  that  we  must  try 
to  work  with  a  steel  wire  rope,  instead  of  one  made  of  hemp. 

The  day  fixed  for  the  sailing  of  our  second  expedition  was  July  5th, 
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1886,  and  in  order  that  all  things  ehonld  be  ready  by  that  time  I  com- 
menoed  preparations  in  the  month  of  January.  Correspondence  with 
various  manufacturers  of  material  occupied  no  little  time,  so  that  in 
the  end  I  found  that  I  had  not  commenced  work  a  day  too  soon.  The 
result  has  shown  that  rapidity  of  action  and  efficiency  in  gathering 
objectB  were  gained  to  a  considerable  extent.  The  details  of  construc- 
tion  and  working  of  apparatus  will  now  be  given. 


The  "Lohd  BAimoir." 

The  steam-tug  "  Lord  Bandon,"  which  we  were  able  to  hire  from 
the  Clyde  Shipping  Company,  is  a  paddle  steamer  of  the  following 
dxEoenfiioiis  i—^ 

liength, 122  feet. 

Breadth, 19    „ 

Depth  from  deck  to  bottom  of  hold,       .       10    „ 

Gross  tonnage, 154  tons. 

Two  engines,  side  lever,  surface-condensing  cylinders,  30f " ;  length  of 
stroke,  54";  horse-power,  95  (nominal) ;  two  boilers. 

8Uam  Wtndkus. — ^This  steam  windlass  was  altered  to  meet  our  re- 
cpiiiements  in  the  following  manner : — On  the  intermediate  spindle  a 
small  surging  drum  was  fixed,  which  revolved  at  a  high  rate  of  speed, 
ind  80  enabled  us  to  wind  in  our  dredge  rope  at  a  rate  of  50  fathoms 
per  minute  when  the  strain  was  not  too  great.  On  the  lower  spindle 
a  very  large  iron  surging  drum  was  fixed ;  this  was  about  four  feet  in 
circumference,  and  well  calculated  for  winding  the  steel  rope  without 
injury. 

Towing  Sheave, — Over  the  stem  projected  two  beams  of  wood,  sup- 
porting a  large  iron  sheave  on  which  the  dredge  rope  worked ;  the  rope 
passed  from  this  to  the  bridge,  over  which  it  was  conducted  on  rollers 
to  the  donkey-engine ;  it  passed  thence  to  the  iron  reel  which  was  fas- 
tened to  the  deck  beneath  the  bridge.  Close  to  the  towing  sheave  in 
the  stem  a  Derrick  was  constructed ;  this  proved  most  useful  for  lifting 
the  trawls  and  dredges  on  board. 

The  steam-whistle  in  front  of  the  fore-funnel  was  utilized  for  sig- 
nals from  the  stem  (where  one  hand  kept  watch  over  the  dredge  rope) 
to  the  men  at  the  donkey-engine  in  the  bow.  This  was  done  by  a  long 
cord  from  the  whistle  to  the  stem  Derrick :  one  blast  meant  "  stop" ; 
and,  if  stopped,  one  meant ''  go  on  heaving." 
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The  crew  consisted  of  the  captain,  chief  engineer,  and  eight  men, 
aUtold. 

SovirniKG  Machine. 

Sir  William  Thompson  was,  I  believe,  the  first  to  nse  fine  steel 
wire  on  a  reel  with  register  on  axle  for  measuring  depths.  His  method 
has  been  tested  on  a  large  scale  by  the  American  Government,  and  the 
celebrated  soxmdings  of  the  United  States  American  frigate  **  Tuscarora ' ' 
were  made  with  a  machine  on  this  principle. 

Captain  Sigsbee  improved  upon  Sir  William  Thompson's  apparatus 
in  various  ways,  chiefly  by  the  addition  of  an  accumulator ;  and  so  far 
as  was  possible  with  the  funds  at  my  disposal  I  copied  Captain  Sigsbee's 
machine  in  constructing  an  apparatus  for  our  expedition. 

Our  machine  consisted  of  a  cast-iron  reel,  17  inches  in  diameter, 
with  a  groove,  2  inches  wide,  on  which  was  wound  the  steel  wire.  A 
second  groove,  Y-shaped,  was  for  a  friction-line  which  controlled  the 
speed  of  the  reel.  A  screw-thread  on  the  axle  engaged  the  cog-wheel 
of  a  register  which  recorded  revolutions.^  The  wire,  on  leaving  the 
reel,  passed  over  a  wheel  supported  by  spiral  springs  capable  of  bearing 
a  strain  of  180  lbs.  When  the  sounding-lead  was  hanging  on  the  wire 
ready  for  or  during  a  sounding,  these  springs  were  at  stretch ;  to  the 
frame  of  this  wheel  the  friction  line  was  secured,  which,  after  passing 
through  a  pulley,  passed  over  the  friction  groove  of  the  reel,  the  other 
end  being  made  fast  below.  The  effect  of  this  arrangement  was,  that 
so  long  as  the  weight  of  the  sounding-lead  was  in  suspension  the  wheel 
was  borne  down,  the  friction  line  kept  slack,  and  the  reel  free  to  re- 
volve ;  whereas,  the  moment  the  lead  reached  the  bottom,  the  springs 
were  released,  the  friction  line  pulled  taut,  and  the  reel  so  gripped  by 
it  that  it  must  cease  to  revolve.  The  register  could  then  be  read,  and 
the  depth  ascertained. 

In  the  greater  depths  we  utilized  the  friction  groove  for  a  rope  belt 
to  the  donkey-engine,  and  so  hauled  back  by  steam.  The  lead  used 
was  an  ordinary  one  of  15  lbs. ;  this  weight  at  least  was  necessary  in 
order  to  bring  the  springs  into  action.  We  did  not  find  it  necessary 
to  use  a  heavier  one,  nor  to  resort  to  a  Fitzgerald  sounding-rod  with 
detaching  weight,  which  we  had  on  board. 

On  all  previous  occasions  on  which  soundings  have  been  made  with 
wire,  the  kind  used  has  been  piano  wire,  22  Birmingham  wire  gauge. 

1  Amongst  hh  many  other  services,  we  must  thank  W.  H.  W.  Fenott,  lieut. 
B.A.,  for  making  this  register  and  its  fittings. 


Haddon  and  Gbben — Second  Report  on  Irish  Marine  Fauna,  49 

This  wire  is  sapplied  in  lengths  of  from  100  to  400  fathoms,  with  a 
teoflQe  stzength  of  from  200  to  240  lbs.  Great  care  is  required  in 
making  the  spUces,  which  are  always  a  source  of  weakness,  and  not 
being  galvanized,  the  reel,  when  not  in  use,  has  to  be  immersed  in  a 
tank  of  lime  water  or  oil  to  preserve  the  wire  from  rust. 

Wishing  to  avoid  the  trouble  and  danger  of  splices  in  the  wire,  and 
also  the  carefolness  required  to  preserve  it  from  corrosion,  I  entered 
into  corespondence  with  Messrs.  E.  S.  Newall  &  Co.,  Gkiteshead-upon- 
Tjne,  and  they  were  able  to  supply  me  with  two  pieces  of  galvanized 
steel  wire,  22  Birmingham  wire  gauge—one  piece  of  1400  fathoms,  and 
the  other  of  1300  fathoms.  This  wire  had  a  breaking  strain  of  260  lbs. ; 
we  had  no  need  of  splices.  One  piece  only  has  been  used ;  and  though 
it  met  with  various  sharp  nips  from  slight  accidents  in  working,  and 
although  it  was  subject  to  very  severe  strain  when  it  was  being  reeled 
in  by  steam  while  our  vessel  was  going  full  speed  ahead,  it  seems  quite 
iminjured.'  The  greatest  depth  to  which  we  sounded  was  1 1 00  fathoms. 
Between  the  lead  and  wire  was  a  stray  line  of  stout  cord,  10  fathoms 
in  length.  This  was  necessary  in  order  to  avoid  the  risk  of  the  wire 
retching  the  bottom,  where  it  would  get  kinked  and  then  break,  and 
to  this  stray  line  a  thermometer  was  occasionally  attach^. 

Our  spare  piece  of  wire  was  coiled  on  a  duplicate  reel,  which  was 
ready  to  slip  on  to  the  axle  in  the  place  of  tiie  other  in  case  of  an 
accident. 

The  register  on  the  axle  of  the  sounding-reel  did  not,  of  course, 
record  fathoms,  it  merely  recorded  revolutions ;  and  the  length  of  wire 
represented  by  one  revolution  varied  in  proportion  to  the  amount  of 
iriie  on  the  reel.  In  order  to  discover  the  depth,  it  was  necessary  to 
construct  a  scale,  reducing  revolutions  to  fathoms :  the  scale  was  after- 
wards concerted  inta  a  diagram  with  curve. 

In  all  this  portion  of  the  preliminary  work  I  have  to  thank  Mr.  T. 
H.  Poole,  C.E.,  for  the  great  assistance  he  rendered. 

The  plan  we  adopted  in  constructing  the  scale  was  as  follows : — 
The  sounding  machine  with  reel  empty  was  set  up  in  position  with 
roister  on  axle  at  zero.  On  a  turn-table,  a  little  distance  away,  the 
eoil  of  wire  was  placed;  between  these  a  wheel,  one  fathom  in  circum- 
ference, was  set  up.  This  wheel  was  also  provided  with  a  register 
which  started  at  zero ;  50  fathoms  of  wire  were  then  carefully  measured 
against  an  even  wall,  then  passed  over  the  fathom-wheel,  and  wound 

*  The  same  wire  was  used  again  this  year  (1887)  for  sounding  and  temperature 
obserrstioni  in  Dublin  Bay,  and  is  as  good  as  ever. 

K.  I.  A.  PBOC.,  SER.  m.,  VOL.  I.  B 
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up  on  Boimding-reel ;  when  the  50  fathoms  had  passed,  the  registers 
were  read  and  the  readings  noted.  Beeling  on  to  the  sonnding-reel 
was  then  proceeded  with ;  and  at  eyeiy  50  fathoms  recorded  hy  the 
fathom-wheel  the  register  on  sounding  machine  was  noted.  This  was 
done  for  the  whole  2700  &thoms  of  wire,  and  gone  over  a  second  time 
for  fear  of  error. 


DnEDGB-BOPB. 

On  onr  expedition  in  1885  we  used  hemp  and  Manilla  rope ;  but  as 
we  wished  to  go  into  deeper  water  in  1886,  the  question  arose — Should 
we  continue  to  use  hemp,  or  should  we  get  a  steel  wire  rope  ?  So  far 
as  I  could  gather  from  the  experience  of  others,  and  notwithstanding 
the  fact  that  the  great  work  of  the  "Challenger"  was  done  with 
hemp,  the  arguments  in  favour  of  steel  seemed  conclusive,  and  to  us, 
with  only  a  limited  time  at  our  disposal,  the  speed  gained  in  each 
operation  when  wire  rope  is  used  seemed  of  immense  importance. 

Against  attempting  to  use  a  steel  rope,  the  following  considerations 
had  to  be  carefully  thought  over :— We  could  not  afford  to  fit  out  our 
steamer  with  expensive  reels,  and  a  special  donkey-engine,  like  the 
American  steamers  and  the  "Talisman."  In  the  case  of  the  latter 
vessel,  although  they  had  everything  that  could  be  considered  neces- 
sary on  board,  on  one  of  the  first  occasions  on  which  the  wire  rope  was 
used  the  breaks  proved  insufficient,  the  wire  went  out  by  the  run,  and 
only  that  the  end  was  made  fast,  it  would  have  been  lost.  Captain 
Sigsbee  also  spoke  of  similar  difficulties,  and  of  the  dangers  arising  from 
kinks  forming  in  the  rope.  Taking  all  this  into  consideration,  I  deter- 
mined to  get  500  fathoms  of  flexible  steel-wire  rope,  j^-inch  in  circum- 
ference. I  felt  sure  we  could  keep  this  length  under  control ;  but 
with  the  evidence  before  me,  I  did  not  think  it  prudent  to  risk  a 
greater  length  with  the  machinery  at  our  disposal.  Our  wire  rope 
was  made  by  Messrs.  Barton  &  Co.,  Glasgow.  It  was  smaller  than 
that  used  on  board  the  "  Talisman,"  her  rope  being  1^-inch  circum- 
ference. It  was  in  every  way  most  satisfactory,  and  it  was  not  given 
to  kinking  until  it  had  been  used  in  conjunction  with  a  2}-inch  MawiIIi^ 
rope. 

To  stow  this  rope  on  board  I  had  a  strong  cast-iron  reel,  made  by 
Messrs.  George  Perrott  &  Sons,  Cork,  furnished  with  a  friction  break,  and 
bolted  to  the  deck,  fore  side  of  the  engine-room.  Lest  the  break  on  the 
reel  should  not  prove  sufficient,  the  wire  rope  passed  from  it  to  the  surg- 
ing head  of  the  windlass  (which  was  thrown  out  of  gear  with  the  engine) ; 
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nnmd  this  it  made  two  tarns  in  the  direction  opposite  to  that  necessaiy 
for  hearing-ill :  the  strain  could  thus  cause  the  windlass  to  heave 
ronnd;  hat  tlie  Action  was  so  great  that  one  hand  on  the  hreak  of  the 
reel  could  always  check  it,  except  when  the  dredge  or  trawl  had  foaled 
some  ohetade  on  the  hottom:  the  strain  then  overcame  the  friction 
hreak,  and  warned  as  to  haul  in.  As  we  did  not  use  an  accamalator, 
this  plan  proved  most  satisfactory.  The  friction  on  the  windlass  coald 
easily  he  increased,  so  that  we  coald  withoat  difEcolty  have  managed 
a  veiy  mach  longer  wire  rope,  and  the  constant  regret  was  that  we 
had  not  1500  fathoms  of  it  on  board.  It  was  found  necessary  to  fii 
the  reel  at  a  good  distance  from  the  donkey-engine ;  for,  if  too  close, 
the  rope  could  not  be  swayed  to  and  fro,  and  so  stowed  evenly  on  the 
reel. 

Lest  the  wire  rope  should  meet  with  an  accident,  we  provided  our- 
selves with  a  similar  length  of  2^-inch  Manilla  rope,  which  I  arranged 
to  re-sell  at  half  price  when  we  were  done  with  it.  This  I  hoped 
might  also  with  safety  be  used  in  conjunction  with  the  steel  rope,  and 
so  give  us  a  length  of  1000  fathoms,  and  also  that  its  buoyancy  would 
oonnteract  the  strain  caused  by  the  weight  of  the  wire  rope.  We  tried 
tiiifl  combination  once,  but  never  again,  as  the  twist  of  the  manilla  rope 
passed  into  the  wire  rope  and  caused  it  to  kink,  and  become  almost  un- 
manageable, and  in  the  end  the  wire  rope  had  to  be  cut  and  spliced  to 
get  rid  of  a  number  of  bad  kinks  which  had  formed  in  one  portion  of  it. 

500  fathoms  of  steel  fencing  wire,  Ko.  8  Birmingham  wire  gauge, 
which  we  also  brought  with  us,  hoping  that  with  it  we  might  at  small 
cost  increase  the  reach  of  our  dredges,  proved  a  failure.  It  was  strong 
enou^,  having  a  breaking  strain  of  1200  lbs.  It  paid  out  well,  and 
▼ith  it  at  the  end  of  our  steel  rope  we  had  the  dredge  working  the 
bottom  in  a  satisfactory  manner  at  a  depth  of  680  fathoms;  but,  on 
stoppiag  the  steamer's  way  to  haul  in,  kinks  must  have  formed,  for 
the  wire  broke  dose  to  the  dredge  and  three  badly-jambed  kinks  were 
dose  to  the  fracture. 

Had  the  weather  given  us  a  chance  to  try  again,  I  believe  the  wire 
might  have  been  worked  safely,  by  taking  the  precaution  to  attach  a 
weight  to  its  lower  extremity  to  keep  it  stretched,  and  have  the  dredge 
connected  with  it  by  about  50  fathoms  stray  line,  so  that  the  wire 
might  he  kept  from  reaching  the  bottom :  its  cheapness  and  strength 
were  two  recommendations. 

We  were  thus  compelled  to  content  ourselves  with  dredging  and 
trawling  in  depths  accessible  by  means  of  our  wire  rope  alone.  In 
these  depths  the  results  were  satisfactory,  and  the  speed  at  which  we 
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"worked  may  be  judged  from  the  following  records  extracted  from  the 
log  of  two  successful  hauls : — 


Depth  in 
Fathoms. 

Dredge. 

Length  of 
Rope  ont. 

TiMB  IN  MiNUTBS. 

Descent. 

Ascent. 

On  bottom. 

190 
326 

Agaasiz  travl 
and  dredg^e 
atUched. 

Ditto. 

300 
670 

10 
20 

20 
16 

20 
46 

The  time  occupied  in  paying  out  and  hauling  in  depended  on  many 
little  circumstances  which  occasionally  combined  to  delay  the  work ; 
for  instance,  in  the  leeing  of  the  vessel  the  rope  might  get  too  broad 
to  port  or  starboard,  and  we  should  stop  heaving-in  while  the  paddles 
gave  a  few  turns. 


Tbawls  Ain)  Dbedgss. 

Twenty-foot'heam  TratoL — One  trawl  this  size  was  used  occasionally 
for  fishing  in  bays,  and  at  moderate  depths  the  floor  of  the  net  and  tail 
of  the  purse  were  lined  with  small-mesh  net,  so  as  to  retain  small  objects. 
This,  and  all  our  other  nets,  were  tanned. 

BlaJce  Double  Trawl. — The  difficulty  of  landing  the  ordinary  beam 
trawl  right  side  up  on  the  bottom  in  considerable  depths  of  water  led 
to  the  invention  of  the  double  trawl  provided  with  two  foot  ropes,  so 
that  it  matters  not  which  side  reaches  the  bottom  first.  To  Captain 
Sigsbee  and  Professor  Alexander  Agassiz  is  due  the  credit  of  planning 
this  implement.  This  trawl  was  used  with  much  success  on  the 
"Talisman"  Expedition.  Our  one  was  7  feet  wide  by  2  feet  deep. 
Length  of  bag,  12  feet. 

Aga88%%  Trawl. — One  of  these  trawls  proved  to  be  the  best  engine 
of  all  those  on  board  for  catching  the  larger  forms  of  life.  It  differed 
from  the  former  only  in  the  mode  of  attachment  of  the  foot  ropes,  which 
gave  them  a  deeper  curve.  The  nets  of  both  trawls  were  of  small-mesh 
net  size,  ^  inch  from  knot  to  knot,  outside  which  was  a  second  net 
of  heavy  trawl  twine,  and  they  were  furnished  with  internal  funnels 
to  prevent  fish,  &c.,  once  in  from  returning  to  the  mouth  and  escaping. 

Dredges, — The  "Ball  dredge"  must  always,  in  some  form,  take  a 
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pTomineiit  positioii  in  any  outfit  for  deep-sea  inyestigatiozLy  as  being  a 
eertain  meana  of  obtaining  specimens  of  the  bottom.  Seven  of  these 
dredges  were  on  board*  tiiose  we  used  being  provided  with  bags  of 
SBckdotlL 

These  dredges  were  admirably  adapted  for  bringing  up  mud  and 
sand,  but  as  they  filled  themselYes  at  once,  by  digging  into  the  sea 
bottom,  it  was  desirable  to  have  a  modification  of  form  which  would  be 
brtter  calculated  for  scraping  the  surface  of  the  ocean  floor. 

The  Blake  Dredge  was  devised  by  Captain  Sigsbee  with  this  end  in 
view.  Its  mouth,  8  feet  wide,  is  similar  to  the  ordinary  BaU  dredge, 
except  that  the  scrapers  are  perfectly  parallel,  and  not  flaring,  but  its 
flpedal  peculiarity  is  the  iron  frame  attached  to  the  back,  which  keeps 
the  whole  machine  on  the  surface  of  the  bottom,  and  also  holds  the  net 
in  position,  making  it  impossible  for  it  to  turn  over,  and  foul  the  mouth 
of  the  dredge.  Of  this  form  we  had  one  on  boaid ;  it  was  provided 
with  a  heavy  rake  which  could  be  attached  in  front.  We  soon  gave 
1^  using  the  rake,  as  we  could  discover  no  evidence  of  its  being  an 
advantage  in  working. 

Thia  dredge,  after  doing  good  work,  was  lost  in  a  depth  of  680 
fathoms,  owing  to  the  steel  wire  breaking.  The  largest  dredge  we 
had  with  us  we  have  called  the  curved  dredge  ;  it  was  4  feet  wide  by 
6''  deep.  The  scrapers  were  made  of  two  plates  of  iron,  6  inches 
wide,  with  a  deep  curve  cut  out.  This  curve  formed  the  scraping 
edge,  and  possessed  many  of  the  advantages,  of  the  curved  foot 
lope  of  the  trawl.  It  was  heavier  in  proportion,  sank  better,  and 
poasessed  many  of  the  advantages  of  both  dredge  and  trawl,  whUe, 
owing  to  its  curved  mouth,  it  could  not  dig  into  the  mud.  Two  iron 
bars  were  hinged  on  to  the  sides,  and  when  in  use  these  turned 
back,  and  were  lashed  to  the  tail  of  the  net,  thus  precluding  the  possi- 
bility of  the  dredge  going  down  f  ouL  The  bag  was  composed  of  small- 
meshed  net,  ending  in  a  bag  of  sackcloth,  and  provided  with  a  funnel. 
This  dredge  did  its  work  well,  bringing  up  both  large  and  small  forma 
of  life,  but  it  was  lost  under  circumstances  which  I  shall  detail  in  next 
iection. 

Experiments  were  made  with  a  circular  dredge,  designed  and  lent 
to  us  by  Mr.  C.  E.  Bobinson,  c.e.,  of  Torquay,  which  seemed  to  be,  on 
the  whole,  favourable.  It  was  well  calculated  for  digging  deep  into 
the  mud,  and  so  getting  at  Molluscs,  &c.,  living  beneath  the  surface. 
It  took,  however,  a  very  heavy  grip  of  the  bottom,  and  we  felt  that  it 
would  endanger  our  rope,  except  when  the  sea  was  smooth. 

Tanglee  were  always  attached  to  the  trawls  and  dredges ;  they  were 
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made  of  pieces  of  cliain,  4  feet  long,  with  strands  of  rope  rove  througli 
the  links,  and  then  fretted  ont. 


SOBTDfO-TBOITOH. 

A  sorting-trongh  similar  to  that  used  on  board  the  ''Talisman"  wa» 
provided  by  the  Science  and  Art  Museum  of  Dublin,  for  receiving  the 
contents  of  the  dredges.  It  was  furnished  with  a  series  of  sieves,  and 
was  carefully  rinsed  vnth  sea  water  after  each  dredging,  so  that  errors 
might  not  arise  from  assigning  vrrong  stations  to  the  various  species 
obtained. 

"WoMmro  OF  the  Gear. 

When  a  sounding  was  made,  and  depth  ascertained,  the  dredge  and 
trawl  were  at  once  sent  down.  The  plan  which  we  found  to  work  best 
was  to  attach  a  small  dredge,  with  sackcloth  bag,  by  a  stout  lanyard, 
to  the  thimble  at  the  end  of  Uie  dredge-rope,  to  which  also  the  bridle  of 
the  Agassiz  trawl  was  made  fast ;  it  thus  scraped  in  front  of  the  trawl, 
turned  up  the  ground  a  little,  and  secured  a  good  sample  of  the  bottom. 
It  did  not  injure  the  working  of  the  trawl ;  for  on  one  occasion,  when 
this  plan  was  adopted,  in  a  comparatively  brief  haul  we  had  no  less  than 
ten  fish  of  various  species,  besides  the  usual  assortment  of  Echinoderms, 
and  lower  forms  of  life.  The  dredge  was  also  useful  as  a  means  for 
telling  when  the  trawl  was  on  the  bottom,  as  its  biting  could  easily  be 
detected  by  a  hand  placed  on  the  wire  rope ;  whereas  the  runners  of 
the  trawl  caused  an  almost  imperceptible  vibration  in  the  greater 
depths.  The  sounding  being  completed,  and  the  trawl  ready,  the  first 
thing  done  was  to  pass  the  end  of  the  wire  rope  to  the  donkey-engine, 
take  a  half  turn  on  the  surging  drum,  then  pass  the  end  over  the 
bridge-rollers,  and  shackle  on  the  dredge  and  trawl.  The  block  of  the 
derrick  was  then  hooked  on  to  a  strop  on  the  trawl,  held  in  place  by  a 
greased  marline- spike,  to  the  eye  of  which  a  lanyard  was  attached. 
The  fall  was  manned,  the  trawl  hoisted  high  in  the  air,  swung  clear  of 
everything,  and  so  was  borne  by  the  derrick  till  the  bridle  was  placed 
in  the  towing  sheaye.  Then  the  word  was  giyen  to  lower  away  from 
the  derrick.  The  steamer  going  easy  ahead,  the  moment  the  net 
touched  the  water  it  trailed  astern ;  when  all  seemed  clear,  the  marline- 
spike  was  brought  out  by  a  smart  jerk  on  the  lanyard,  and  the  trawl 
thus  released,  plunged  into  the  sea,  and  was  quickly  out  of  sight  astern, 
while  the  wire  rope  ran  out  over  the  sheave  at  a  rapid  rate.    Warned 
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by  Captain  Sigsbee's  experiences  in  working  the  wire  rope,  I  was 
always  careful  to  keep  easy  way  on  the  steamer,  until  I  thought  that 
the  trawl  was  on,  or  close  to,  the  bottom.  Then,  if  the  breeze  was 
fresh,  we  set  the  jib,  which  kept  the  ship's  head  off  the  wind,  and  caused 
her  to  drift  to  leeward  at  a  rate  sufficiently  fast  for  working  the  trawl. 
When  the  swell  was  heavy  we  worked  in  the  reverse  direction,  steam- 
ing slowly  to  windward.  The  result  of  our  plan  of  working  was,  that 
we  neTer  had  a  foul  trawl  or  dredge,  and  we  were  not  troubled  by  the 
wise  rope  kinking  while  in  the  water.  The  kinks  which  did  form, 
after  use  with  Ttfanilla  rope,  were  on  deck,  between  the  donkey-engine 
and  reel. 

The  weather,  on  the  whole,  was  un&vourable  for  our  work^  on  one 
day  only  (that  on  which  we  steamed  out  to  deep  water)  was  the  sea 
furly  smooth.  A  south-westerly  gale  brought  in  broken  weather  and 
a  heavy  sea.  A  large  amount  of  coal  and  of  time  was,  in  consequence, 
expended  in  steaming  to  and  fro  to  the  dredging  ground,  and  a  very 
short  time  comparatively  was  at  our  disposal  for  actual  dredging. 

To  illustrate  some  of  the  difficulties  we  had  to  contend  with,  I 
shall  conclude  my  report  with  an  account  of  the  loss  of  our  curved 
dredge. 

During  the  south-westerly  gale,  the  sea  at  the  time  running  very 
high,  we  risked  two  hauls— one  with  the  curved  dredge  and  one  with 
the  Agassiz  trawl — in  about  80  fathoms,  off  the  Skelligs ;  both  hauls 
were  wonderfully  rich  in  interesting  forms  of  life ;  but  we  had  to  run 
for  the  shelter  of  Valencia  Harbour.  Kext  day  the  wind  had  shifted 
to  the  north-west,  and,  though  still  blowing  hard,  we  determined  to 
attempt  another  haul  on  the  same  ground. 

The  sea  was  running  higher  than  on  the  previous  day,  and  topping 
a  good  deal.  On  reaching  the  ground,  I  determined  to  use  the  curved 
dredge;  and  as  the  donkey-engine  could  not  be  worked  if  we  went 
head  on  into  the  sea,  I  had  to  shoot  the  dredge  running  before  the 
sea.  When  enough  rope  was  veered,  I  wished  to  stop  the  engine ; 
hat  though  the  jib  was  set  to  keep  her  head  off,  the  captain  considered 
that  with  the  sea  running  nearly  as  high  as  the  top  of  our  funnels, 
the  risk  of  a  broach  to  was  too  great.  I  was  therefore  compelled  to 
vere  more  rope,  and  let  the  engines  continue  working.  This  gave  us 
too  much  way ;  the  dredge  tore  away  over  the  ground  at  a  great  pace, 
and,  when  we  hauled  in,  the  iron  arms  of  the  dredge  came  up,  but  the 
body  of  the  dredge  and  net  were  left  behind.  Further  attempts  in 
soch  weather  being  useless,  we  sotight  the  shelter  of  the  Kenmaie 
Biver. 
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Being  anzioiLB  to  make  this  account  of  onr  gear  and  its  manage- 
ment as  useful  as  possible  to  'others  who  may  engage  in  similar  work, 
and  who  wish  to  do  it  economically,  I  have  been  careful  to  lay  fall 
emphasis  on  our  misfortunes  as  well  as  on  our  successes. 

The  ground  we  investigated  was  particularly  interesting,  and  the 
deeper  water  gave  numerically  better  results  than  that  inside  the 
100-fathom  line;  and,  of  course,  the  deeper  we  went,  the  rarer  were 
the  animal  forms  obtained. 

The  gear  we  had  with  us  worked  well,  and  I  feel  certain  that  with 
such  gear,  but  with  1000  fathoms  more  wire  rope,  and  moderate 
weather,  most  interesting  work  would  result  from  a  fortnight's  dredg- 
ing off  this  south-west  comer  of  Ireland. 


[    57    ] 


VIII. 


KOTES  ON  A  COLLECTION  OF  NATIVE  WEAPONS  AND 
IMPLEMENTS  FROM  TROPICAL  WESTERN  AUSTRALIA 
(KIMBERLEY  DISTRICT).  Br  EDWARD  T.  HARDMAN, 
F.  R.  G.  8. 1. ;  of  H.  M.  Geological  Survey ;  late  Govenmieiit 
Oeologiet  attached  to  the  Eixnberley  Surveying  Expeditions, 
1883  and  1884.     (Plates  I.,  U.,  and  HI.) 

[Bead  Fvbevabt  22,  1886.] 

Whus  engaged  for  some  two  years  on  a  Geological  Survey  of  parts  of 
Western  Australia,  I  made  a  small  collection  of  native  weapons  and 
other  implements.  The  following  short  description  of  them  may  be 
intoesting  to  the  members  of  an  Academy  which  has  always 
strongly  fostered  the  study  of  ancient  implements,  weapons,  and 
eostomes. 

The  specimens  exhibited  and  described  in  this  Paper  are  not 
numerous,  as  it  was  by  no  means  easy  to  induce  the  natives  to  part 
▼ith  articles  which  must  have  cost  them  much  time  and  trouble  to 
manufacture  with  the  rude  means  at  their  disposal.  But  I  have  been 
able  to  secure  some  specimens  which  bear  such  a  remarkable  resem- 
blance to  ancient  Irish  weapons,  that  they  may  possibly  be  of  some 
Talne  as  throwing  a  little  light  on  the  manner  of,  and  the  mode  of, 
^iang  the  stone  and  other  implements  of  pre-historic  times. 

Not  alone  from  this  point  of  view  are  these  instruments  worthy  of 
ootioe,  but  in  showing,  as  it  were,  the  dovetailing  of  ethnological  habit 
from  the  time  only  recorded  by  a  Idtchen-midden  down  to  our  own  days. 

How  many  years  ago  the  flint  implement-makers  of  Britain  and 
Ireland  lived  we  do  not  precisely  know ;  but  it  is  agreed  on  all  sides 
that  many  thousands  of  years  have  elapsed  since  the  stone  age  in  these 
conntries.  It  is  therefore  the  more  notable  that  some  of  the  weapons  and 
implements  described  in  this  Paper  exhibit  forms  and  figures  familiar 
to  all,  both  as  preserved  in  the  Museum  of  the  Royal  Irish  Academy, 
and  as  depicted  in  the  well-known  works  of  Wilde,  Evans,  Lubbock, 
Lartet,  Pengelly,  and  Ferguson. 

The  resemblance  of  these  Australian  stone  spear-rheads,  hatchets, 
fiiuselfl,  and  bone  implemoits,  together  with  the  character  of  the  oma^ 
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mental  work  on  some  of  the  wooden  instnunents,  is  so  strikingly  akin 
to  those  of  Irish  pie-historic  times,  that  I  think  it  possihle  some  of  our 
best  archseologists  might  be  deceived  by  them.  And  yet  they  are  things 
of  yesterday.  They  are  not  only  recent,  but  most  recent.  For  instance, 
some  of  the  spear-heads  are  made  of  bottle-glass,  an  article  unknown 
to  the  natives  of  Eimberley  four  or  five  years  ago.  Two  of  theae 
were  made  for  my  instruction  in  the  art  by  two  natives  of  Eimberley. 
The  process  was  very  simple.  The  native  having  obtained  a  portion 
of  a  broken  bottle,  knocked  off  a  piece  of  suitable  size.  He  then  pro- 
cured a  rounded  pebble  of  the  rough  iron-sandstone,  of  Carboniferous 
age,  so  veiy  common  in  this  part  of  the  countiy.  This  was  slightly 
rubbed  on  another  stone,  so  as  to  give  it  a  "  bite."  The  next  requisite 
was  a  small  piece  of  wood.  The  native  now  seated  himself,  placed  the 
wood  under  his  toes,  and  the  piece  of  glass — resting  edgeways  on  it — 
between  the  great  and  second  toe.  He  then,  with  Hght  blows 
adapted  to  the  nature  of  the  flake  he  wished  to  strike  off,  deftly 
chipped  the  glass  into  its  first  rude  leaf -shape  form.  This  being  ac- 
complished, lighter  blows  were  given,  imtil  a  certain  amount  of  finish 
was  obtained;  then  the  fine  point  was  gradually  formed,  and  the 
delicately-serrated  edge,  by  slight  taps  with  a  smaller  and  a  flat-edged 
stone. 

The  specimens  I  refer  to  are  somewhat  rude  in  appearance,  having 
been  made  rather  hurriedly,  in  order  to  show  me  the  process  of  working. 
Still  it  seems  almost  incredible  that  so  brittle  and  treacherous  a  sub- 
stance as  glass  could  be  worked  into  the  form  exhibited  by  the  aid  of 
such  simple  instruments.^    (See  PI.  i.,  fig.  12.) 

The  whole  operation  did  not  occupy  more  than  half  an  hour. 

That  the  natives  now  use  these  glass  spear-heads  in  actual  warfare 
is  shown  by  a  sample  I  have,  which  was  attached  to  one  of  their  war- 
spears. 

Another  specimen,  made  from  the  glass  of  a  brandy-bottle,  and 
found,  together  with  some  highly-finished  flint  spear-heads,  at  a  native 
camp,  attests  the  wonderful  delicacy  of  touch  and  sense  of  symmetiy 
which  the  so-called  degraded  Australian  savage  possesses.' 

^  Since  writing  this  lentence  I  have  met  with  a  passage  in  Mr.  B.  Biough 
Smith's  work  on  the  Aborigines  of  Fietoria,  in  which,  referring  to  the  stone  spear- 
heads of  Northern  Australia,  he  says,  that  it  is  '*  difficult  to  helieve  that  skill  could 
produce  from  pieces  of  stone,  hj  percussion  only,  such  beautiful  weapons." — Cbn- 
dented  quotation. 

>  This  specimen  ia  of  a  very  beautiful  leaf-shape,  and  worked  to  a  fine  and 
delicate  point.    (PI.  i.,  fig.  7.)    The  point  has  unfortunately  been  broken  off. 
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If  we  compare  the  extreme  simplicity  of  this  method,  and  the 
beantifal  resolts  prodaced,  with  the  process  of  the  **  flint-knappers  "  of 
Bnndon,  as  described  by  Dr.  John  Evans,  in  his  "  Ancient  Stone  Im- 
plements/' for  the  manufacture  of  **  strike-a-light "  flints,  in  which 
inannfactnre  four  steel  hammers  and  one  steel  chisel  are  required, 
I  think  we  must  oome  to  the  conclusion  that  the  Australian  savage 
is  a  samewhat  unappreciated  man. 

Dr.  Evans  points  out  the  facility  with  which  flakes  may  be  pro- 
dnced  from  flint  by  means  of  a  rounded  pebble  used  as  a  hammer,  not 
neoessaiily  attached  to  a  handle,  but  even  when  simply  held  in  the 
hand.  He  also  remarks  that  "  proper  attention  has  not  being  paid  to 
the  hammer-stones,  which,  in  all  probability,  occur  with  the  chippings 
of  flint." 

This  conjecture  with  respect  to  pre-historic  flint-works  is 
thoroughly  borne  ont  by  what  I  have  observed  in  the  Kimberley 
district.  Frequently  we  came  on  deserted  native  camps  in  the  river 
beds,  where  it  conld  be  seen,  from  the  number  of  flakes  lying  about, 
that  some  of  the  men  had  been  engaged  on  the  fabrication  of  spear- 
heads ;  and  invariably  along  with  these  flakes  were  rounded  pebbles, 
evidentl  J  used  as  hammers,  and  in  the  correct  use  of  which  I  was 
initiated  by  the  natives  who  manufactured  the  glass  spear-heads  just 
described. 

The  primary  process  of  obtaining  the  flint-flakes  has  been  already 
described  as  in  practice  amongst  the  natives  of  the  Yictoria  Eiver, 
nottiiem  territory  of  South  Australia.  In  abont  the  same  latitude  in 
which  we  were  exploring,  but  many  miles  to  the  eastward,  Mr 
Angustin  G.  Gregory,  who  explored  this  district  in  1855-6,  foimd  the 
g;round  in  one  locality  strewn  with  fragments  of  flints  and  imperf ectly- 
formed  weapons.  Mr.  Bains  explains  the  method  of  obtaining  the 
flakes.  According  to  his  account  the  agate,  or  flint,  is  struck  upon  a 
larger  stone  in  such  a  manner  as,  after  some  trials,  to  strike  ofl  suitable 
pieces  for  operating  on  further ;  but  it  would  appear  from  his  description 
that  these  natives  are  quite  satisfied  if  they  succeed  in  splintering  ofl  a 
flake  sharply  tapering  to  a  keen  point,  and  possessing  a  thick  midrib.* 
Mr.  Brongh  Smith  *  appears  to  confirm  this  account,  as  he  figures 
a  spear-head  from  Northern  Australia,  which  is  very  rude  in  appear- 
snee,  and  evidently  merely  a  flint  flake,  not  a  finished  spear-head  like 
those  I  have  seen  from  Kimberley. 

s  Evans,  op  eit.,  p.  24.    Also  Anthrop.f  Rev.  vol.  it.,  p.  oiv. 
*  Jiberi^ituM  of  Vietoria^  B.  Brough  Smith. 
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However,  I  have  seen  some  specimenB  in  the  Melbourne  Miueiim, 
as  I  recollect,  from  this  part  of  Northern  Australia  resembling  the 
ruder  examples  I  possess,  but  not  showing  the  finer  finish  of  the 
better  samples. 

I  may  mention  here  that  agate,  calcedony,  and  quartz,  both  as 
vein-quartz  and  rock-crystal,  are  exceedingly  abundant  in  Kim- 
berley,  ranges  of  hills,  sometimes  extending  five  or  six  miles,  and  even 
more,  being  composed  in  the  upper  portion  of  pure  white  calcedony, 
with  moss  agates  and  various  other  forms  of  quartz,  the  result  of  the 
alteration,  by  pseudomorphism,  of  the  limestone  of  which  the  main 
portion  of  these  particular  ranges  of  hills  consist. 

Prom  these  agate  hills  the  natives  obtain  the  material  for  the 
manufacture  of  their  flint  implements,  often  utilising  the  rounded 
pebbles  of  agate  carried  down  from  them  which  abound  in  the  beds  of 
the  rivers,  but  sometimes  making  these  hills  themselves  at  once  the 
source  and  workshop.  A  small  outlying  range  of  agate  hills  on  the 
Mayaret  Biver,  in  about  lat.  18-3^  south,  was  apparently  one  of  their 
chief  resorts,  as  the  summit  of  one  of  the  hUls  was  covered  with 
fragments  of  flints  and  rejected  flakes ;  and  I  thought  it  appropriate, 
therefore,  to  name  an  extensive  range  to  the  north,  of  which  these 
agate  hills  are  a  part  (being  only  divided  by  the  river),  Lubbock 
Eange — after  the  author  of  '*  Pre-historic  Times." 

The  impossibility  of  carrying  away  many  specimens  of  these 
implements  in  a  country,  and  imder  circumstances  where  every  ounce 
of  additional  weight  was  a  matter  of  deep  consideration,  was  a  source 
of  deep  regret. 

It  is  most  interesting  to  compare  these  beautiful  specimens  with 
similar  flint  weapons  of  pre-historic  times  as  figured  by  Lubbock  and 
Evans.  It  will  be  seen  that  these  represent  the  highest  form  of  pro- 
jectile fiint  heads,  or  the  leaf-shaped  javelin  form.  A  figure  in 
^'Pre-historic  Man"  almost  exactly  anticipates  the  shape  of  these 
Australian  barbs,  and  the  inference  that  the  pre-historic  weapon  was 
nsed  as  an  arrow  or  javelin  is  fully  corroborated  by  the  usages  of  the 
Australians,  who  use  their  spears  as  projectiles,  either  throwing  them 
simply  by  hand,  or  with  the  assistance  of  a  ''  wommerah,"  or  thrower, 
an  instnunent  which  is  to  all  intents  and  puzposes  a  primitive  bow, 
and  affords  the  means  of  giving  strong  initial  velocity  to  these  javelin- 
like weapons. 

My  collection  of  spear-heads  of  various  kinds  shows  a  curious 
admixture,  illustrating  the  adaptability  of  the  modem  savage  to 
oircumstances. 


Haxdhak — Nairn  Weapons  and  Implements  from  Australia.    61 

Separately  they  would  seem  to  be  representatiyes  of  the  Palaeoli- 
thic,  Neolithic,  bone  and  iron  ages. 

There  are  three  sets  of  mineral  spear-heads.  The  first  is  formed 
of  agate  or  chalcedony,  well  shaped,  but  rudely  finished.  These 
would  seem  to  belong  to  a  very  different  age,  or  to  a  distinct  race  of 
men,  in  which,  or  by  whom,  the  very  beautiful  set  of  heads  in  the 
next  section  were  fonned.  But  these  belong  to  the  same  age  and 
people,  and  are  but  the  finished  production,  worked  up  at  the  owner's 
lessnre. 

A  native's  kit,  which  consists  of  a  piece  of  ''  paper  bark  "  from  the 
capput-tree,*  always  contains  a  few  of  these  roughly-chipped  spear- 
heads (PI.  I.,  figs.  1  and  3),  and  he  works  them  up  into  the  finely- 
pointed  and  delicately-serrated  article  at  a  convenient  time. 

We  often  surprised  parties  of  blacks  in  their  camps  along  the  river 
beds,  when  the  men  were  engaged  in  shaping  the  first  rude  conception 
of  a  spear-head  into  the  orthodox  and  deadly  weapon. 

One  cannot  help  being  struck  by  the  very  symmetrical  shape  and 
the  delicate  finish  of  the  completed  spear-heads  (Plate  i.,  figs.  4, 
5,  6).  The  central  figure  on  Plate  i.  is  especially  worthy  of  notice 
(Plate  I.,  fig.  2).    This  is  formed  of  dark-green  agate. 

Kext  to  these  come  the  most  modem,  namely,  those  of  glass. 
These  exhibit  alike  the  progress  of  civilization,  and  the  deadly 
presence  of  the  brandy-bottle. 

The  rate  of  colonization  in  certain  parts  of  Western  Australia  can 
be  roughly  estimated  by  the  quantity  of  bottles  found  in  the  sand. 
A  bottle  once  emptied  is  considered  to  be  of  no  further  use,  and  is 
promptly  chucked  out;  no  one  dreams  of  returning  empties  even  in 
the  large  towns,  and  in  the  small  ones  you  can  always  track  your  way 
to  the  best  hotel  by  the  accumulating  glass. 

The  natives  were  not  slow  to  discover  that  glass  makes  a  formidable 
offensive  weapon.  In  Queensland  and  South  Australia  they  interfere 
seriously  with  telegraphic  communication,  by  stealing  the  glass 
insulators  as  material  for  spear-heads.  And  when  the  white  man 
appeared  in  Kimbcrley,  and  brought  his  inevitable  brandy-bottle,  it 
was  quickly  utilized,  as  shown  in  the  specimens  here  exhibited. 

Another  species  of  spear-head  shown  in  the  specimens  (PI.  n.,  fig.  6) 
is  of  bone — at  least  fish-bone — ^being  the  spine  of  the  "  cat-fish,"  a 
fish  common  in  all  the  rivers  of  the  district,  and  resembling  an  ex- 
fl^erated  "  cobbler's  thumb,"  with  which  those  who  are  anglers  have 
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at  times  become  painfully  acquainted.  The  cat-fish  has  three  spines — 
one  dorsal  and  two  pectoral — each  about  two  inches  long.  The  cat- 
fish of  the  Australian  rivers  is  about  sixteen  inches  long,  and  chiefly 
affects  the  bed  of  the  river,  as  the  unwary  bather  often  discovers  to 
his  cost/ 

These  spears  are  generally  used  for  taking  fish,  appropriately 
enough.  The  process  is  very  simple.  The  native  constructs  a  rude 
raft  of  logs,  on  which  he  ventures  into  a  deep  pool  where  fish  are 
plenty.  He  has  in  one  hand  a  piece  of  twine,  to  which  is  attached  a 
bait,  generally  fiesh,  if  procurable.  The  fish,  attracted  by  this,  comes 
up  to  nibble  at  it,  and  while  its  attention  is  engaged  by  the  lure,  the 
native  promptiy  spears  it. 

These  heads  were  broken  off  from  shafts  about  ten  feet  long, 
formed  of  tolerably  straight  acacia  stems — ^the  ^'  WattU "  {Aeaeia 
•  moUimma), 

Two  other  interesting  specimens  were  obtained  at  the  same  locality 
as  the  last.  They  are  the  front  tooth  of  the  small  grey  kangaroo,  so 
common  in  Western  Australia  (Plate  i.,  fig.  8).  These  were  also 
probably  used  for  fishing,  as  they  appear  to  have  been  attached  to  the 
shafts  of  spears ;  but  it  is  possible  that  they  may  have  been  used  only 
as  ornaments,  such  as  are  often  worn  by  the  head  men,  or  medicine 
men  of  the  tribe,  usually  attached  to  the  beard. 

We  next  come  to  the  iron  age,  of  which  I  have  one  representative, 
which  has  evidently  been  used  as  a  spear-head.  It  is  worked  from  a 
thin  plate  of  iron,  and  evidentiy  gave  the  worker  more  trouble  than 
the  fiints  he  was  accustomed  to,  for  he  has  not  had  sufficient  perse- 
verance to  bring  it  to  a  fine  point. 

I  have  another  specimen  of  the  iron  age  which  appears  to  be  a 
chisel,  made  also  out  of  a  thin  plate  of  iron,  apparentiy  a  piece  of  hoop 
iron. 

I  may  mention  that  the  natives  are  taking  very  kindly  to  iron  as 
against  fiint.  A  knife  or  tomahawk  left  carelessly  about  when  we 
had  visitors  in  camp  was  sure  to  vanish.  A  suspected  kleptomaniac  in 
this  respect — after  whose  visit  we  missed  our  best  tomahawk— carried 
a  neatiy-constructed  axe  or  tomahawk,  ^shioned  out  of  a  horse-shoe 
(new),  picked  up  after  our  first  journey.  How  he  managed  to  cut 
that  horse-shoe  in  half  is  a  mystery  to  tbis  day.  The  hslf  horse-shoe, 
carefully  sharpened  and  secured  in  the  usual  double  handle,  seemed  to 
be  a  formidable  weapon. 

'  It  will  be  noticed  that  these  fiflh-spinee  have  a  double  row  of  senations. 


Bakduax  ^Native  Weapons  and  Implements  from  Australia.  63 

Moss  OF  ArrACHDrG  the  Spbab-hbads. 

This  is  nsEaally  effected  by  means  of  the  spinifer  gam,  which  is 
obtained  from  the  porcupine  grass  {Triodia  irritans\  a  very  annoying 
botanical  product  of  North-western  Australia.  The  "  buck  spinifer," 
irom  which  this  gum  is  obtained,  covers  vast  areas  of  countiy,  always 
marking  a  waterless  district,  as  it  flourishes  on  low  rocks,  or  on  their 
sandy  soil,  through  which  water  rapidly  disappears.  It  grows  in  a 
series  of  rounded  tufts,  composed  of  spines  like  exaggerated  gorse 
thorns ;  sometimes  12  to  18  inches  long,  and  is  the  terror  of  men  and 
hones  alike.  It  exudes  a  peculiar  gummy  substance ;  having  an  aro- 
matic odour,  which  might  be  compared  to  that  of  a  mixture  of  rice 
•nd  honey,  which,  at  first  rather  pleasant,  becomes  after  a  time— that  is, 
when  travelling  through  it — insupportably  nauseous.  The  gum  attaches 
itself  to  one's  clothes  and  person,  and  is  difficult  to  get  rid  of.  Prom 
this  material  the  natives  make  a  very  tenacious  cement,  which  is  easily 
manipulated  by  heating,  and  on  hardening  bears  a  great  deal  of  rough 
usage.  With  few  exceptions,  all  the  weapons  I  have  here  this  evening 
hsTe  been  fastened  on  to  their  shafts  or  handles  by  means  of  this  gum. 
It  win  be  observed  on  the  bases  of  the  flint  spear-heads,  and  also  on 
the  spear-shafts  from  Kimberley,  which  I  exhibit,  but  from  which  the 
heads  have  been  removed.  In  the  case  of  the  fishing  spears,  it  is 
superseded  or  supplemented  by  the  use  of  native  bone. 

I  have  here  a  lump  of  this  cement  found  in  a  native  camp.  It  is 
inTariably  a  most  important  factor  in  a  native  kit ;  fragments  of  the 
spines  of  spinifer  may  be  observed  in  it.  As  to  the  mode  of  manufacture, 
I  am  by  no  means  certain,  as  the  natives  did  not  seem  willing  to  give 
informatioii.  As  far  as  I  could  learn,  it  is  made  by  crushing  the 
spinifer,  and  mixing  the  product  with  the  red  gum  which  exudes  from 
one  of  the  Eucalypts,  and  subjecting  the  mass  to  heat. 

A  similar  gum  is  used  by  natives  of  the  south  for  like  purposes ; 
hat  it  is  obtained  from  the  "  Grass  tree  "  {XanthorrhcMt), 

Speaiis  :  THXiK  Chaaacteb  and  TJsss. 

Before  considering  other  stone  implements,  it  is  as  well  here  to 
^^scribe  the  general  character  of  the  spears  used  by  the  natives  of 
Kimberley. 

There  are  four  species  of  spear  used  in  Kimberley — 

1.  The  war  spear,  called  KillaiwaL 

2.  „    large  fishing  spear,  called  MtmgwaL 

3.  „    small  fishing  spear,  with  fish-spine  barbs,  oaSled^Manni^ea, 

4.  „    hunting  spear,  called  ManmfiUa. 
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1.  The  KiUaiwal  is  used  almost  always  in  waifare.  It  consiBts  of 
a  thin  shaft  of  some  acacia,  generally  wattle,  about  5  feet  long,  tipped 
with  a  finely-finished  head  of  some  kind  of  quartz,  as  before  described. 
This  primary  shaft  is  inserted  into  a  piece  of  bamboo,  of  about  the 
same  length,  in  which  it  is  fastened  by  means  of  spinif er  gum,  sup* 
plemented  with  a  tying  of  kangaroo  sinew. 

The  idea  is  evidently  to  make  the  bamboo  seire  as  the  feather  to 
the  arrow.  The  light  after-part  in  the  same  way  preventing  wobbling, 
on  a  principle  that  I  should  be  sorry  to  try  to  explain  in  the  presence 
of  so  many  eminent  mathematicians.  I  recollect  well,  however,  as  a 
boy,  constructing  cheap  and  effective  arrows  on  the  same  principle, 
from  light  reeds,  in  the  end  of  which  a  common  nail  was  inserted,  and 
which  went  straight  to  the  mark,  although  not  feathered. 

These  spears  are  always  projected  from  the  "  throwing  stick,'* 
called  in  Kimberley  OnaUaling;  in  the  north-western  district,  about 
Kicholl  Bay,  Womtnerah,  and  in  the  south,  Meero. 

This  method  of  throwing  the  war  spear  and  some  of  the  hunting 
spears  is  common  throughout  the  Australian  colonies. 

The  Wommerah  varies  greatly  in  size  and  shape,  but  the  method 
of  use  is  always  the  same.  It  is  a  flattish  stick,  with  a  hook  at  one 
end,  which  is  inserted  into  a  hole  at  the  end  of  the  spear.  The  Warn- 
merah  is  held  between  the  second  and  third  fingers,  and  the  spear 
between  the  first  finger  and  thumb.  The  thrower,  before  dischai^ing 
his  weapon,  quivers  it  in  a  remarkable  manner  while  taking  aim ; 
and  as  he  can  generally  send  it  through  a  man's  body  at  from  30  to 
50  yards,  it  was  generally  understood  that  when  a  native  *'  shook  his 
spear "  at  you,  you  were  legally  justified  in  anticipating  his  shot  if 
you  could. 

The  large  Mongwal^  or  fishmg  spear,  is  chiefly  used  in  hunting  the 
small  crocodile,  which  infests  these  rivers,  generally  not  more  than 
6  or  8  feet  long,  and  called  by  the  natives  Nquana.  This  spear  is 
about  10  feet  long,  and  about  1  j^  inch  thick,  made  of  a  hard  wood, 
sharpened  at  both  ends,  and  then  hardened  by  fire.  The  natives  creep 
on  the  basking  crocodile,  and  thrust  the  spear  into  the  soft  part 
beneath  the  forearm. 

The  Mannifilea,  or  fishing  spear,  has  already  been  described. 
(Plate  n.,  fig.  6.) 

The  light  hunting  spear,  also  called  MannifiUa,  is  simply  a  straight 
*'  wattle,"  hardened  by  fire,  and  pointed  at  one  end.  It  is  about 
8  feet  long,  and  is  used  in  slaughtering  kangaroo,  turkey  (the 
Bustard),  Emu,  and  other  game. 
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^tecimens  from  South-western  Australia  will  give  a  good  idea  of 
the  MunUJUea:  but,  unlike  the  latter,  they  are  thrown  from  the 
thrDwing  stick,  called  in  this  case  Meero. 

In  the  various  districts  of  Western  Australia  the  dialects  are  very 
distinct,  and  are  so  even  in  such  a  short  distance  as  fifty  miles.  So 
that  each  tribe  applies  a  very  different  name  to  the  same  weapon. 

For  instance,  in  the  north  the  spears  are  called  KiUawal;  in 
the  Murchison  and  Gktscoyne  districts  PiUarra,  and  in  the  south 
Gii-jie. 

It  is  only  in  the  north  that  flint  is  used  as  a  spear-head  proper ; 
and  tiiiis  custom,  I  may  say,  extends  across  the  whole  of  the  northern 
portion  of  Australia  generally. 

But  below  from  20^  to  30^  south  latitude  wooden  spears  prevail. 
Among  the  many  tribes  it  is  the  custom  to  insert  rough  chips  of 
hasalt  or  bard  metamorphic  rock,  and  in  latter  days,  glass,  along  the 
edges  of  the  spear-heads,  but  it  is  only  the  most  northern  tribes  who 
tip  their  weapons  with  single  flint-heads. 

The  Pillarra  of  the  Murchison  is  a  wooden  spear  of  a  formidable 
nature.  The  bead  is  about  2  feet  long,  of  triangular  shape,  like  a 
bayonet,  but  on  each  edge  has  been  carved  a  series  of  barbs,  pointing 
backwards.  If  this  weapon  penetrates  any  part  of  a  man's  body,  the 
only  method  of  extraction  is  to  push  the  spear-head  right  through. 

But  I  have  here  a  iai  more  formidable  instrument.  It  can  be 
used  either  as  a  spear-head  attached  to  a  suitable  shaft,  or  as  a  dagger. 
It  is  used  by  the  natives  of  the  Nichol  Bay  district,  and  is  usually 
known  as  a  punishing  spear.  It  is  about  18  inches  long,  and,  besides 
being  sharply  pointed,  is  provided  with  six  rows  of  double  cleat- 
aha^ed  points,  carved  on  the  circumference  out  of  the  solid  wood,  and 
extending  in  aU  for  a  length  of  14  inches. 

It  is  obvious  that  if  this  weapon  is  thrust  into  a  body,  there  will 
be  considerable  dificulty  in  extracting  it.  You  cannot  push  it  for- 
ward, and  you  cannot  pull  it  backward.  I  leave  it  to  others  to  say 
what  wonld  be  the  right  course  to  pursue  under  these  circumstances ; 
but  I  was  credibly  iof  ormed  that  natives  punished  with  one  of  these 
iutnunents  have  survived,  and  succeeded  in  extracting  the  spear- 
head. 

It  is  chiefly  used  as  a  punishment  for  heinous  tribal  offences,  one 
of  the  chief  of  which  is  adultery.  In  most  of  these  cases,  if  the  in- 
jured husband  catches  the  guilly  parties,  he  is  at  liberty  to  spear  his 
wife,  which  he  generally  does  very  promptly.  The  paramour  is  also 
very  often  speared  to  death,  but  this  is  not  considered  an  essential 
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matter.  All  that  wotmded  honour  reqmres  is  that  he  ahonld  be 
speared  in  such  place  as  the  husband  may  elect ;  and  the  gay  Lothaiio 
cheerfully  holds  out  his  leg  while  the  bereaved  widower,  as  he  then 
is,  drives  one  of  these  implements  into  the  fleshy  part  of  his  thigh. 

I  cannot  find  the  name  of  this  terrible  weapon  amongst  my  notes. 

In  Yictoria  the  spear  is  called  MmgiU.  It  varies  considerably  in 
shape  in  different  districts,  but  is  usually  barbed  either  by  cutting  the 
wood  itself  or  by  inserting  pieces  of  flint  or  basalt  on  the  sides  of  the 
point. 

The  thrower^  or  Wbmmerah,  has  been  already  described.  It  is 
curious  that  the  GnaUdling  of  Eimberley  closely  resembles  the  Gurreek 
of  the  Tarra  tribe  of  Yictoria  in  the  extreme  south,  except  in  length ; 
the  latter  being  only  about  2  feet  long,  while  that  of  Kimberley  is  S  feet 
4^^  inches  long,  and  only  2  inches  wide.    (See  Plate  n.,  figs.  15, 15'.) 

The  next  most  important  offensive  weapon  is  that  known  popularly 
as  the  Boomerang:  a  name,  however,  that  is  utterly  unknown  either 
in  Western  Australia,  South  Australia,  or  Victoria.  I  am  unable  at 
present  to  fix  its  locality,  if  the  word  is  at  aU  in  use  in  Australia. 

In  every  district  this  weapon,  although  essentially  the  same,  has  a 
different  appellation. 

I  have  here  two  districts  in  West  Australia  represented. 

In  Kimberley,  on  the  Fitzroy  Eiver,  the  title  is  Jibber^  a  word 
applied  both  to  the  hunting  and  war  Boomerang, 

In  the  Swan  Biver  district  in  the  south  the  designation  is  ^glie ; 
and  this  word  is  used  by  the  whites  throughout  Western  Australia, 
and  largely  by  the  blacks. 

In  Victoria  the  instrument  is  generally  called  Wonguim  ;  but  the 
title  varies  with  different  tribes,  and  according  to  different  shapes. 
On  the  Murray  Biver  the  name  Witto-ah-wiU  is  given,  while  the 
Yarra  natives  have  a  but  slightly  different  weapon,  called  Baru-geei, 
and  called  on  the  Murray  Braah-ha-wiito-ah.  The  last  have  a  modifi- 
cation, used  both  as  a  sword  and  a  missile,  called  Quirrang-au-wun ; 
while  in  the  Omus  district  a  curious  instrument,  partaking  of  the 
nature  of  a  sword,  boomerang,  and  shield,  is  called  the  Li^lil, 

All  these  weapons  are  supposed  to  be  fashioned  after  the  leaf  of  the 
white  gum,  which,  like  most  other  Eucalypts,  has  a  curved  sabre-like 
leaf,  and  gyrate  as  they  fall.  One  thrown  forward  returns  like  the 
Kylie. 

Some  boomerangs,  however,  are  made  so  that  they  do  not  return. 
These  are  hunting  Jibbers,  which  are  made  for  throwing  straight  for- 
wards, and  striking  fish  and  birds. 
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The  great  amount  of  carve,  measuiing  5  to  6  inclies,  is  noticeable. 
It  will  also  be  observed  that  thej  are  built  in  a  straight  plane. 
(Plate  n.,  figs.  1  and  1'.) 

On  the  other  hand,  the  war  Kylies  or  Jihhen,  which  are  returning 
ones,  have  a  very  perceptible  twist,  and  the  curve  measurement  is 
only  2^  to  S^  inches.    (Plate  n.,  fig.  2.) 

The  X'ylie  or  Jihher  is  usually  thrown  with  the  point  forward,  and 
horizontally,  a  certain  inclination  being  given  to  it  as  it  is  required 
to  rise  in  the  air,  or  the  reverse. 

Club, — ^Next  in  order  comes  the  Nowdla  or  Ngowla  (Plate  n.,  fig.  7), 
known  as  the  Dowak  in  the  south.  This  is  used  both  as  a  shillelagh 
lad  a  missile,  being  often  known  as  the  throwing>stick,  and  used 
in  the  fashion  of  ''Aunt  Sally"  sticks,  is  genexally  a  formidable 
weapon. 

Befenstvs  Wbafoits. 

These  are  represented  by  shields,  which  are  called  Carrhina  in  the 
Ximherley  language. 

The  Carrhina  is  2  feet  5^^  inches  long,  and  only  4^  inches  wide. 
(See  Pbte  n.,  fig.  3.)  It  is  made,  I  think,  from  the  Capput  tree,  and 
is  oniamented  in  front  by  a  series  of  vertical  grooves,  and  on  the  re- 
verse by  a  combination  of  vertical  and  zig-zag  lines,  forming  a  regular 
and  elaborate  pattern.  This  pattern  is  extremely  interesting,  show- 
ing, as  it  does,  a  marked  resemblance  to  the  chevron  and  diamond 
seiollings  on  some  of  our  ancient  Irish  monuments.  I  shall  refer  to  this 
h4er  on ;  but  may  mention  that  this  shield  is  for  an  Australian  one 
somewhat  unique,  as  it  is  not  usual  in  the  southern  districts  to  have 
•ny  markings  on  the  back  of  the  shield.  With  this  slight  defence,  the 
Batives  can  ward  off  spears  and  other  missiles,  although  quickly  and 
akilfolly  thrown.  As  a  test,  a  native  protected  with  one  of  these 
Bbields  stood  at  a  distance  of  twenty  yards,  while  the  manager  of  the 
Ooda  station  threw  with  all  his  strength  some  twenty  small  pebbles, 
jet  all  were  caught  on  the  shield  save  one,  which  struck  the  native. 

luPLBMBNTS  VOX  WEAPONS. 

SUme  Tomahawh. — ^Three  of  these,  which  are  known  in  the  Kim- 
berley  dialect  as  Uahna,  are  shown  in  Plate  n.,  figs.  8, 12, 12',  13, 13^ 
and  their  resemblance  to  Irish  forms  is  very  remarkable.  They  are 
UBoally  formed  of  fine-grained  basalt,  rudely  chipped,  but  worked 
to  a  fine  edge.    One  specimen  (fig.  13)  is  of  hard  grit,  and  exactly 
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resembles  some  of  the  stone  celts  obtained  in  the  neighbourhood  of 
Ifongh  Keagh. 

The  manner  of  fastening  these  hatchets  into  the  handle  is  ex- 
tremely simple.  The  handle  consists  of  a  slip  of  acacia,  bent  round 
the  stone  head,  which  is  fixed  in  its  place  by  means  of  some  ''  red 
gum "  or  <'  spinifer  gum/'  while  the  two  arms  of  the  handle  are 
fastened  with  a  couple  of  thongs  of  kangaroo  sinew. 

SwmoiKO  Sncxs  used  nr  tee  Rites  of  iNiTHTioir. 

It  is  well  known  that  in  all  the  Australian  tribes  there  are  certain 
rites  of  initiation  to  be  undergone  by  the  boys  who  have  reached  the  age 
of  puberty.  In  the  northern  parts  of  West  Australia,  circumcision 
and  allied  rites  are  practised  OTer  a  large  district,  and  at  certain  times 
large  numbers  of  a  tribe  assemble  to  take  part  in  these  ceremonies. 

Boys  of  the  age  of  about  10  years  are  subjected  to  certain  very 
painful  operations,  the  use  or  meaning  of  which  have  not  yet  been 
fully  ascertained ;  and  while  these  operations  are  being  performed  the 
men  of  the  tribe  who  sit  about  swing  around  their  heads  flat  sticks, 
such  as  figured  in  Plate  n.,  figs.  4,  4'  and  5,  5'.  These  are  about 
16  inches  long  and  2  inches  wide,  and  about  2^^  inches  thick ;  and  a 
number  of  these  being  wound  round  by  perhaps  200  or  300  natives, 
create  a  booming  sound,  supposed  to  be  intended  to  drown  the  cries  of 
the  sufferer. 

These  sticks  are  very  jealously  guarded,  and  I  found  it  rather 
difficult  to  obtain  specimens.  They  are  always  hidden  away  after  the 
ceremony ;  the  men  do  not  like  even  to  speak  of  them,  and  no  woman 
is  supposed  even  to  know  of  their  existence  or  use,  or  can  she  look  on 
them  except  on  pain  of  death. 

In  this  case  also  the  markings  are  peculiarly  suggestive  of  our 
ancient  Irish  markings.  (Plate  m.,  figs.  1  and  2.)  Mr.  W.  F.  Wake- 
man,  who  has  had  great  experience  with  regard  to  Irish  scribings, 
remarked  their  almost  exactitude.  It  is  very  remarkable,  and  I  shall 
certainly  not  endeavour  to  account  for  it,  that  we  should  find  in  this 
collection  of  weapons,  &c.,  £rom  the  Antipodes  the  well-known  circles, 
channel  markings,  chevrons,  and  squares,  so  familiar  to  all  as  occurring 
on  Irish  monuments. 

Stone  Chisels  (Plate  i.,  figs.  9, 10, 11). — In  these  again  we  have  an 
almost  exact  copy  of  the  so-called  thumb-stones  or  scrapers  of  tiie 
Irish  flint  period ;  but  the  Australian  implement  is  used  for  the 
carving  of  wood,  not  for  scraping  skins,  as  it  is  supposed  the  Iziah  one 
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wu  intended  for.     These  chisels  were  set  into  wooden  handles  by 
metns  of  the  spinif  er  gum,  already  mentioned,  as  nsed  to  attach  spear- 


Figs.  10  and  1  ly  Plate  n.,  show  bone  implements,  not  nnlike  those 
found  in  ancient  dq[>08its  at  home.  Fig.  9,  Plate  n.,  is  part  of  a  fire- 
stick  oonverted  into  a  bradawl  by  the  insertion  of  a  brass  nail.  This 
fiie-stick  is  identical  in  form  and  mode  of  use  with  that  at  present 
made  nse  of  by  the  natiyes  of  the  Nicobar  Islands. 
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IX. 

NOTES  ON  SOME  HABITS  AND  CUSTOMS  OF  THE  NATIVES 
OF  THE  KIMBERLEY  DISTRICT,  WESTERN  AUSTRAIXA. 
Bt  EDWARD  T.  HARDMAN,  F.R.G.S.L,  Her  Majesty's  Oeolo- 
gical  Survey ;  late  Goyemment  Geologist,  Western  Australia. 

[Read  Janua&t  10,  1887.] 

Ik  the  course  of  two  visits  to  the  northern  part  of  Western  Aiifi- 
tralia,  of  seven  and  nine  months  respectively,  while  engaged  on  a 
Geological  Survey  of  the  district,  I  had  many  opportunities  of  noticing 
the  characteristics  of  the  Aborigines.  I  was  also  able  to  obtain  a 
small  collection  of  native  weapons  and  implements,  some  photographs, 
and  four  skulls.  An  account  of  the  native  weapons  I  have  already 
submitted  to  this  Academy. 

The  Kimberley  district  is  the  extreme  northern  portion  of  Western 
Australia,  lying  between  13^  50'  and  19^  30'  south  latitude,  and  ex- 
tending from  longitude  122^  east  to  129°  east,  and  is,  therefore,  well 
within  the  tropics. 

The  natives  differ  but  little  from  the  other  tribes  of  the  great 
Island  Continent  in  appearance,  except  that  they  are  generally — ^that 
is  the  males — ^tall  and  somewhat  superior  in  physique.  The  average 
height  of  the  men  is  5  feet  8  inches,  and  the  chest  measurement  is 
about  31  inches.  But  like  all  the  Australian  races  they  are  deficient  in 
the  legs,  which  are  very  thin,  as  will  be  noticed  in  the  photographs. 
Their  average  weight  is  much  below  that  of  white  men.  For  instance 
one  man  who  stood  6  feet  2  inches,  and  whose  native  name  was,  by  a 
curious  coincidence,  ''Lofty,"  weighed  but  9  stones — 126  lbs. 

The  development  of  these  men  seems  to  take  place  altogether  in 
the  torso,  and  I  have  seen  many  men  so  powerfully  built,  as  to  chest 
and  arms,  that  it  seemed  difficult  to  realize  how  such  poor  spindle- 
shanked  legs  could  support  the  body.  This  is  the  more  curious,  seeing 
that  their  nomadic  tribes  travel  on  foot,  and  one  might  suppose  that 
the  leg  muscles  would  be  largely  developed. 

Yet,  though  so  attenuated  in  the  lower  limbs,  they  are  wiry  and 
vigorous.  I  have  known  these  natives  to  trot  fifteen  or  twenty  miles 
alongside  of  our  cavalcade  on  the  chance  of  getting  a  little  damper  and 
sugar  when  we  camped  down. 
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The  women  rarely  exceed  5  feet  in  height,  seldom,  indeed,  reach- 
ing that  altitade.  Ilie  yoong  girls,  although  not  by  any  means  to  be 
called  handsome,  or  even  pretty,  have  often  a  pleasing  and  lively 
expression  of  countenance ;  but  the  older  women  are  not  only  ugly, 
but  sometimes  iK>sitiyely  repulslTe-looking.  Indeed  I  recollect  one  of 
our  snrreyors  actually  lost  his  appetite,  for  a  day,  after  casually 
meeting  one  of  these  old  dames. 

The  photographs  I  exhibit  will  convey  a  fair  idea  as  to  the  average 
appearance  of  this  race. 

Polygamy  is  an  institution,  and  the  number  of  wives  is  chiefly 
lestzicted  by  the  man's  taste  for  matrimony,  his  means  of  supporting  a 
large  family^  and  his  interest  with  those  of  his  friends  who  have  female 
childrm  to  give  away. 

As  a  role,  the  females  are  monopolized  by  the  older  and  more  in- 
fluential men  of  the  tribe.  It  is  in  fact  rare  to  find  a  married  man,  br, 
88  they  term  it  in  pigeon  English,  "  oolman''  under  30  or  40  years  of 
8ge. 

The  young  men  are  eligible  for  marriage  after  twelve  months  from 
the  time  when  they  have  been  ''  welgied" — ^that  is,  painted  with  red 
ochre — ^which  is  done  when  they  are  about  eighteen  years  old,  and  they 
are  then  known  as  Bulhuhr.  But  JBielbuhrj  corresponding  to  our 
ktckilor,  but  with  perhaps  more  moral  restrictions,  they  remain,  imtil 
they  obtain  a  wife  from  the  tribe,  or  manage  to  steal  one  from  another 
commmiity.  After  marriage,  the  man  is  called  Daliihrr, 
•  Very  often  the  new-bom  female  children  are  "  sealed"  to  some  in- 
fluential man,  usuaUy  an  old  man,  of  the  tribe ;  and  during  the  inter- 
Tening  time,  until  marriage,  usually  ten  years,  the  man  cannot  even 
look  upon  his  bethrothed ;  nor  is  he  allowed  to  hold  any  intercourse 
with,  or  even  to  see,  his  future  mother-in-law,  this  last  rule  being  con- 
tmned  for  some  time  after  the  marriage. 

Indeed  it  is  said  that  in  some  tribes  the  rule  is  strictly  enforced 
eren  after  marriage^  If  the  man  sees  his  mother-in-law  he  is  bound 
to  avoid  her,  and  vies  v&rsd.  Whether  this  rule  was  instituted  for  the 
lietter  preservation  of  the  peace  in  families,  I  know  not. 

MATtRTAQB  LaWS. 

These  are  very  peculiar,  but  are  only  modifications  of  those 
existing  amongst  all  Australian  tribes.  It  has  been  thought  that 
thej  have  been  devised  to  prevent,  to  some  degree,  consanguineous 
marriages;    but  the  true  reason,  as  will  be  seen  in  the  sequel, 
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appears  to  be  to  render  inceet  impossiUe.  The  marriage  laws  of 
many  of  the  ialands  in  the  Malay  Archipelago  have  the  same  tendency. 

There  are  in  the  Kimberley  district  tonr  marriage  sects,  or  fsmiliftw, 
yiz. : — Paljari,  Kimera,  Boonmgoo,  and  Bannighn. 

Now,  a  Paljari  cannot  marry  a  Paljari,  nor  a  Kimera  a  Eimerau 
I  should  mention  that  the  four  sects  exist  in  each  tribe;  but  the- 
following  is  the  rule : — 


Han. 

WOMAK. 

Gbakdchildmk. 

Paljari  manies 

Kimera. 

Bannighu. 

\  Paljari 

Kimeza        „ 

Paljari. 

Booroongoo. 

/Kimenu 

Bannigha     „ 

Booroongoo. 

Paljari. 

\  Bannigha. 

4M* 

BooxooDgoo  „ 

Bannighu. 

Kimera. 

Boozoongoo. 

It  will  be  observed  that  there  is  in  each  generation  a  constant 
change  of  marriage  sects,  and  as  these  sects  are  altered  according  to 
male  or  female  tribal  marriages,  the  ultimate  relations  of  members  of 
the  same  tribe  are  very  difficult  to  make  out. 

For  instance,  if  a  Paljari  man  marries  a  Kimera  woman,  the  issue 
is  Bannighu;  but  if  a  Eimera  man  marries  a  Paljari  woman,  the 
offspring  is  Booroongoo. 

One  thing  is  certain,  on  analyzing  the  above  Table,  that  although 
cousins  may  in  some  cases  intermarry,  it  would  be  impossible  for  a 
man  to  marry  his  sister  or  his  daughter,  although  he  mjght  marry  hia 
granddaughter,  an  event  hardly  likely  to  occur. 

These  curious  marriage  laws — evidently  intended  to  prevent  inces- 
tuous intercourse — are  general  throughout  the  Australian  Continent  ^ 
as  well  as  in  the  Malay  Archipelago. 

The  extraordinary  resemblance  which  this  general  law  of  these 
savage  tribes  bears  to  that  laid  down  in  Leviticus  xx.  is  very  striking. 
And  while  I  am  on  this  subject,  I  may  mention  another  curious  coin- 


1  See  Brough  Smith;  Ahor%gin$9  of  Vietoria;  also  A.  W.  Hewitt:  "Notee 
on  Australian  Claaa  System.'* — Journal  Anihropologiedl  SoeUty,  ToL  xix.,  Ko.  iv.^ 
p.  497. 
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ddenoe  with  the  Levitical  law,  and  that  is,  that  during  the  period  of 
meiutniatiotn  the  females  isolate  themselves  for  a  week,  and  for  that 
time  caiefolly  avoid  the  most  casual  meeting  with  men. 

I  ooold  not  ascertain  that  any  q^cial  ceremonies  take  place  at  the 
maniages  of  theae  people. 

JxTnLTLOV  ElTESv 

Next  to  the  Karriage  Laws  in  interest  come  the  initiatory  rites  for 
the  yoong  boys  and  men.  These  are  very  remarkable,  and  so  far  as  I 
can  leam,  they  are  more  serere  than  any  practised  by  other  native 
Anstraliana.  They  are  chiefly  confined  to  the  males,  but  in  some 
districts  the  young  females  are  also  subjected  to  painful  operations. 

The  young  boy,  known  colonially  as  a  ''  crawler,"  is  called 
"  Tadup  "  till  he  is  five  years  of  age.  He  then  becomes  a  "  Chooka- 
doo,"  and  usually  is  given  as  a  boy- wife  to  one  of  the  young  men.  At 
about  ten  years  of  age  the  initiatory  rites  commence.  The  first  is  cir- 
camdaion—an  operation  performed  with  a  fragment  of  shell,  or  a  piece 
of  sharp  flint — and  at  the  same  period  the  two  upper  front  teeth  are 
blocked  out.  He  is  now  known  as  Balillie,  A  year  later  an  opera- 
tion  is  performed  which  produces  an  artificial  Hypospadias :  that  is, 
the  urethra  is  alit  from  the  glans  penis  to  the  scrotum,  and  the  edges  of 
the  cut  are  prevented  from  healing  by  the  insertion  of  a  flat  piece  of 
stone.  The  mode  of  performing  this  operation  was  thus  described  to 
me;  it  always  takes  place  at  a  grand  Gorroboree  : — 

A  shallow  trench  is  dug,  into  which  the  boy  is  flung.  One  man 
lies  across  his  chest,  another  across  his  legs,  and  then  the  ''  Bullia" 
nan  or  Medicine  man  operates  very  leisurely  with  a  piece  of  shell  or 
with  a  ahaip  flint.  In  the  meantime  the  women  have  been  removed 
to  a  distance — ^they  are  supposed  to  know  nothing  of  these  ceremonies — 
and  the  men  sitting  around  make  a  loud  and  confused  noise — some  by 
dapping  their  hands  on  their  thighs,  others  by  whirling  rapidly  the 
•Mro-Mtfro,  a  thin  flat  stick,  which,  thus  used,  creates  a  heavy  boom- 
ing sound.  These  whirling-sticks,  used  to  drown  the  shrieks  of  the 
rictim,  as  well  as  the  flint  or  shell-knives  used  in  the  operation,  are 
oonsidered  sacred,  and  are  not  to  be  looked  upon  by  women  under  pain 
ofdeath. 

It  seems  by  no  means  certain  what  the  meaning  of  this  operation  is^ 
The  natives  are  very  reticent  about  it,  and  either  pretend  to  be,  or  are 
Rally  unable,  to  explain  it.  Two  theories  have  been  mooted — one  that 
it  is  the  outcome  of  Malthusian  ideas ;  but  this  can  hardly  be,  because 
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every  boy  is  so  treated,  and  the  married  men  liave  no  lack  of  families. 
On  the  other  hand,  it  is  supposed  to  have  originated  in  a  case  of  Btxic- 
tnre,  caused  by  drinking  salt  or  brackish  water ;  and  an  afflicted  native 
having  in  desperation  operated  on  himself,  and  obtaining  relief,  the 
practice  was  generally  adopted.  I  think,  however,  it  is  simply  Bome 
ancient  rite  connected  with  Phallic  worship. 

The  boy  is  now  a  "  Wongalong,"  and  after  a  short  interval  lie 
undergoes  tiie  process  of  having  his  body  ornamented  by  various  cuts 
and  incisions  on  the  shoulder  blades,  arms,  chest,  loins,  and  buttocks. 
These  cuts  are  treated  in  such  a  manner  that  they  form  cicatrices  ofteii 
as  thick  as  a  man's  finger,  and  raised  like  cords  on  the  body.  The 
natives  are  excessively  proud  of  these  markings,  and  endure  severe 
tortures  in  order  to  develop  them  to  the  utmost. 

In  some  tribes  there  is  practised  about  this  time  the  bleeding  of  the 
neophyte.  An  incision  is  made  in  the  arm,  and  the  elders  suck  the 
blood  until  the  patient  is  well-nigh  exhausted. 

The  next  step  is  the  Wilgieing.  This  is  done  when  the  young 
man  is  considered  to  have  reached  a  marriageable  age.  In  fact  it 
signifies  that  he  has  come  of  age  and  has  entered  into  his  property. 
If  he  is  betrothed,  or  can  find  a  girl  in  the  tribe,  he  can  now  many* 

**  WHgie"  is  a  coarse  red  ochre,  sometimes  obtained  from  the  river 
alluvials,  and  often  made  by  burning  the  highly  ferruginous  sandstones 
of  the  district. 

In  the  event  of  a  wife  not  being  obtainable,  the  youth  is  presented 
with  a  boy-wife,  known  as  Choohadoo,  In  this  case  also  the  rules  of 
the  marriage  sects  are  observed,  and  the  husband  is  not  permitted  to 
have  any  intercourse  with  his  quasi  mother-in-law. 

As  before  mentioned,  the  ''Ghookadoo"  is  a  boy  of  five  years  to 
about  ten,  when  he  is  initiated ;  but  the  relations  which  exist  between 
him  and  his  protecting  Billalu  are  somewhat  doubtful.  There  is  no 
doubt  they  have  connexion,  but  the  natives  repudiate  with  horror  and 
disgust  the  idea  of  Sodomy. 

The  females  are  '*  Yadup  "  to  five  years ; "  Kunyerry  "  when  they 
are  cicatrized  on  the  arms  and  shoulders,  and  have  one  or  two  front 
teeth  knocked  out.  They  are  then  **  TJarrbun"  up  to  the  age  of  puberty- 
After  marriage,  and  tiie  birth  of  the  first  child,  they  are  styled 
"Doobhjamdoo."* 


'  The  naaal  septum  is  pierced  in  the  male,  and  sometimes  ornamented  with  a 
piece  of  hom  or  bamboo ;  but  I  only  noticed  Uus  once  in  the  case  of  a  woman. 
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Pun  THH  MTTfTT  OF  AdTJLTEBT. 

On  the  whole,  these  natives  are  by  no  means  of  such  a  low  type  of 
hmnanity  as  hafi  heen  supposed.  They  are  quick  and  intelligent, 
easily  tanght,  and  become  tractable  and  willing  servants.  Their  talent 
for  languages  usually  surpasses  that  of  the  white  man  ;  they  possess 
musical  instruments,  and,  as  is  exempMed  in  the  carving  of  their 
weapons  and  implements,  and  in  the  drawings  which  may  be  often 
seen  in  cairns  and  on  rocks,  have  some  notions  of  art. 

In  the  southern  district,  the  natives  at  the  Mission  of  New  Norcia 
hare  been  trained  by  Bishop  Salvado  to  not  only  sing  in  the  choir,  but 
to  accompany  the  chanting  with  a  full  string  and  wood  band,  and  the 
performance  is  far  from  contemptible. 

The  author  concluded  with  some  remarks  on  the  burial  customs, 
and  exhibited  four  skulls  of  Kimberley  natives,  brought  home  by  him, 
which  had  been  measured  and  described  by  Dr.  Phin.  S.  Abraham. 

H.B. — Owing  to  the  decease  of  Mr.  Hardman  before  these  Papers 
were  printed,  they  have  not  had  the  benefit  of  his  revision. — [Eduoe.] 
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X. 

NOTES  ON  WORKED  FLINTS  FOUND  ON  A  RAISED  BEACH 
AT  PORTRUSH  IN  AUGUST,  1886.  Br  W.  J.  SIMPSOK, 
Belfast. 

[Bead  Jaicvaet  24, 1887.] 

Thb  accompanying  specimens  of  worked  flints  were  tonnd  at  Portnuh, 
connty  Antrim,  in  the  centre  of  the  town,  and  in  the  immediate  vici- 
nity of  an  ancient  beach  which  had  been  exposed  to  view,  through  tlie 
removal  for  building  and  other  purposes  of  a  vast  quantity  of  sand,  which 
covered  it  to  the  extent  of  thirty,  and  in  some  places  fully  forty  feet. 
The  first  discovery  of  flints  at  this  place  was  made  at  the  latter 
end  of  July  (1886)  by  a  working  man  named  Oallagher,  who  disposed 
of  his  specimens  to  a  few  residents  in  the  neighbourhood  who  took  an 
interest  in  the  matter.  I  visited  the  place  on  August  2nd,  1886,  and 
found  that  on  the  removal  of  the  accumulation  of  sand  (which  was  the 
result  of  years  of  labour),  the  ancient  beach  could  be  traced  distinctly. 
Water-worn  boulders,  pebbles  and  flints,  of  the  usual  types,  all  bear- 
ing unmistakeable  traces  of  the  action  of  water,  became  visible.  Under- 
neath the  sand  in  which  these  remains  were  embedded,  and  which  waa 
quite  different  in  appearance  from  the  more  recent  accumulation  (be- 
neath which  all  had  been  buried,  and  which,  as  I  have  before  stated, 
had  been  gradually  removed),  at  a  depth,  varying  according  to  the 
nature  of  the  ground,  of  from  5  to  10  feet,  I  found  a  layer  of  peaty 
soil,  consisting  of  sand  and  decayed  vegetable  matter,  the  appearance 
and  composition  of  which  was  quite  different  from  the  superincum- 
bent layer,  which  formed  the  ancient  beach.  It  was  of  a  dark-brown 
colour,  varying  to  black,  and  would  convey  the  iihpression  that  it 
consisted  of  decayed  moss,  mixed  with  sand  and  clay.  In  this  deposit 
the  worked  flints  were  found  in  such  quantities,  that  it  was  scarcely 
possible  to  turn  up  a  spadeful  of  the  soil  without  finding  half  a  dozen. 
This  peaty  soil,  I  have  been  informed  by  men  who  have  laboured  in 
removing  the  sand,  etc.,  extends  to  a  depth  of  about  8  feet.  When 
water  was  upon  the  beach,  the  place  where  the  flints  were  found  must 
have  been  covered  to  a  certain  depth ;  then  the  question  arises,  Was  it 
submei^ed  prior  to  the  advent  of  the  flint-workers?  I  should  con- 
clude that  the  water  had  receded,  and  that  vegetation,  such  as  may 
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be  obeexved  on  the  adjacent  sand-Ulls,  was  in  progress  at  the  period 
to  which  I  refer.  Flint  cores  and  large  nodules  are  plentiful ;  the 
worked  pieces  Tarj  in  size  from  minute  fragments,  about  i^th  of 
an  inch  in  length,  to  \\  and  2  inches :  thej  are  rudely  fashioned. 
Scr^iers  of  various  lengths,  and  peculiar  sharpened  bent  pieces,  have 
also  been  diacoTered. 

I  occasionally  came  upon  charred  substances,  which  crumbled 
mway  upon  removal,  and  pottery  fragments  here  and  there,  but  I  found 
none  worth  removing.  The  exact  locality  where  the  flints  were  dis- 
covered is  situated  on  the  south  side  of  the  road  leading  to  Dunluce,  in 
the  immediate  vicinity  of  a  row  of  small  houses,  called  ^'  SpringhiU.'' 
I  enclose  photograph  of  the  place,  looking  westward.  I  have  been 
informed  by  some  of  the  inhabitants  of  the  place  that  the  removal 
of  the  sand  has  been  going  on  for  the  past  twelve  years ;  it  covered 
to  the  extent  of  thirty,  and  in  some  places  fully  forty  feet,  the  soil 
in  which  the  worked  flints  were  found,  which  is  at  least  forty  feet 
above  present  sea  level.  I  made  several  attempts  in  other  localities 
where  sand  had  been  removed,  but  was  unable  to  find  any  flints 
which  bore  traces  of  working.  With  regard  to  the  peaty  soil  to 
which  I  refer,  on  the  western  shore,  towards  Fortstewart,  before 
coming  to  the  basalt,  it  may  be  observed  in  perfection,  forming  great 
slabs,  partially  covered  by  sand,  and  in  other  places  showing  distinctly 
in  the  sides  of  the  sand-hills  which  border  the  shore.  At  various 
points  along  the  coast  I  examined  carefully  this  vegetable  substance, 
but  could  not  find  any  trace  whatever  of  flints;  but  I  found  the 
peaty  soil  so  compressed,  that  it  had  almost  become  tuif ;  the  vege- 
table substances,  of  which  it  is  so  largely  composed,  had  become 
totally  decayed,  and  thoroughly  amalgamated  with  the  sand,  to  such 
an  extent  that  it  cut  just  like  a  piece  of  soap,  which  it  resembled  in 
consistency.  The  fragments  of  pottery  were  not  embedded  in  the 
peaty  soil  to  any  depth,  but  were  found  upon  the  top.  I  found  many 
of  the  flints  lying  on  the  surface  when  the  more  recent  accumulation 
of  sand  was  carefully  removed,  but  upon  digging  they  became  more 
plentiful. 
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THE  PERONEUS  QUINTI  DIGITI.  Br  D.  J.  CUNNINGHAM 
(M.D.  Edin.  et  Dubl.),  Professor  of  Anatomy,  Trinity  College; 
and  H.  St.  JOHN  BROOKS,  M.  D.,  Dubl.,  Demonstrator  of 
Anatomy,  Trinity  College,  Dublin. 

[Bead  Junb  27,  1887.] 

This  communication  was  suggested  to  us  by  tbe  occurrence  of  two  re- 
markably well-developed  examples  of  the  peroneus  quinti  digiti  muscle 
in  the  Dissecting-room  of  Trinity  College.  The  tendinous  slip  which 
bears  this  name  is  only  occasionally  present  in  the  human  foot.  It  is 
of  little  or  no  functional  value ;  but  it  possesses  a  high  interest  in  con- 
nexion with  the  history  of  the  peroneus  brevis  and  extensor  brevis 
digitorum  muscles.  In  its  most  common  condition  this  slender  tendi- 
nous slip  springs  from  the  tendon  of  the  peroneus  brevis  on  the  outer 
side  of  the  foot,  and  proceeds  forwards  to  the  dorsum  of  the  little  toe, 
where  it  lies  in  series  with  the  four  tendons  which  the  extensor  brevis 
digitorum  gives  to  the  four  inner  toes. 

A  few  years  ago  Dr.  George  Buge  ^  of  Heidelberg  proved  in  the 
most  conclusive  manner  that  the  position  of  the  extensor  brevis  on  the 
dorsum  of  the  foot  is  not  primitive,  but  one  which  is  acquired. 
Originally  it  was  a  muscle  of  the  leg,  and  arose  from  the  fibula  along 
with  the  peroneal  muscles.  In  the  omithorhynchus  it  consists  of  two 
parts — (1)  an  extensor  brevis  of  the  four  inner  toes,  to  each  of  which 
it  sends  a  tendon;  (2)  an  extensor  brevis  of  the  little  toe.  But 
further,  the  peroneus  brevis  can  hardly  be  said  to  have  any  existence 
in  this  condition.  It  is  merely  represented  by  a  small  tendinous  sUp 
which  proceeds  from  the  tendon  of  the  extensor  brevis  of  the  little  toe. 
From  this  and  other  facts  Buge  comes  to  the  conclusion  that  the 
peroneus  brevis  is  to  be  regarded  aa  an  ofEshoot  from  the  extensor 
brevis  V. 

In  the  animal  groups  which  intervene  between  the  omithorhynchus 

^  XTntenucbung  iiber  die  Extensorengnippe  am  TJntenchenkel  und  Fuaae  der 
Saiigethiere.— iforpA.  Jahr,,  1880. 
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and  man  the  descent  of  the  extensor  hrevis  I.-IY.  can  he  traced  step 
by  etep.  Pirst  one  belly  descends,  and  then  another,  and  so  on  nntil 
all  the  four  tendons  spring  from  fleshy  bellies  which  lie  on  the  dorsum 
cilibe  foot.  But  what  becomes  of  the  extensor  hrevis  V.  ?  It  is  left 
behind.  A  peroneus  brens  is  deyeloped  out  of  it,  and  ultimately  in 
the  higher  forms,  as  in  man,  the  offspring  swallows  up  the  parent ;  in 
other  words,  the  extensor  breyis  Y.  is  obliterated,  and  only  occasionally 
appears  in  the  form  of  the  little  tendinous  slip  which  receives  the  name 
ol  the  peroneus  quinti  digiti. 

With  a  history  so  interesting  it  is  not  surprising  that  the  peroneus 
quinti  digiti  (or  extensor  hrevis  T.)  should  have  received  so  much 
attention  from  anatomists — an  attention  which,  as  we  have  already 
stated,  is  altogether  unwarranted  by  its  functional  importance. 
Statistics  of  its  relative  frequency  have  been  given  by  Pozzi'  and 
Wood.*  The  former  anatomist  examined  28  subjects,  and  found  the 
muscle  present  in  four  cases,  f .  tf.  1  in  7.  Wood  has  published  two 
aeries  of  statistics.  In  the  first  of  these  he  only  met  with  the 
peroneus  quinti  digiti  five  times  in  82  subjects ;  but  in  his  later,  and 
more  complete  statistics,  he  states  that  he  discovered  it  36  times  in 
102  subjects,  t .  tf.  1  in  3. 

Por  two  years  we  have  kept  an  accurate  record  of  the  occurence  of 
the  peroneus  quinti  digiti  in  the  Practical  Anatomy  Department  of 
Trinity  College.  Forty-five  lower  limbs  were  specially  examined,  with 
a  view  of  determining  whether  it  was  present  or  not.  The  following 
are  our  results : — 

Present  in  a  well-marked  form  in    21     cases. 

„        „     rudimentary  form  in      5        „ 
Absent  in  .        •        •        .19        „ 


45 


In  the  cases  indicated  as  *'  present  in  a  well-marked  form,"  the 
tendinous  slip  arose  from  the  tendon  of  the  peroneus  hrevis  at  some 
point  between  the  maleolus  and  the  projection  on  the  base  of  the  fifth 
metatarsal  hone,  and  joined  the  dorsal  expansion  of  the  long  extensor 
tendon  of  the  little  toe.    In  those  cases  indicated  as  ''  rudimentary  " 


*  Joum,  ie  VAnatomU  0t  tU  la  Fhyt.,  1872. 

*  Jhroe,  Boy.  8oc.  Land,,  vols.  xt.  and  xvi. 
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the  tendinouB  slip  was  lost  on  the  dorsum  of  the  fifth  metataiaal  bone 
and  the  fascia  which  covers  the  fourth  dorsal  interosseous  muscle. 

There  cannot  be  a  doubt  that  Pozzi,  and  also  Wood  in  his  first 
statistics,  altogether  understate  the  frequency  of  occurrence  of  the 
peroneus  quinti  digiti  in  man.  Testut  expresses  a  similar  view  in  his 
remarkable  work,  entitled  ^  Les  Anomalies  musculaires  chez  honune." 
He  says  with  reference  to  the  results  obtained  by  these  authors  :  **  Ce 
rapport  est  bien  ^videmment  trop  faible,  si  Pon  tient  compte  de  tons 
les  cas  o&  un  tendon  sumum6raire  se  detache  du  tendon  du  court 
p6ronier  lateral  pour  se  terminer  sur  n'importe  quel  point  de  la  region 
tarso-m6tarsienne." 

The  more  recent  statistics  of  Wood  more  nearly  express  the  truth, 
and  in  these  he  distinctly  records  all  forms  of  the  muscle,  both  rudi- 
mentary and  well-developed ;  still  they  fall  considerably  short  of  the 
results  obtained  by  us.  Perhaps  an  average  struck  from  both  would 
yield  the  most  accurate  result.  This  would  give  60  cases  in  which  it 
was  present  out  of  147,  ♦.  $.  40  per  cent. 

But  the  peroneus  quinti  digiti  is  not  always  found  in  this  Tery 
rudimentary  condition.  In  the  forty-five  subjects  examined  it  was 
observed  on  two  occasions  to  be  provided  with  a  fleshy  belly.  In  one 
instance  this  fleshy  belly  was  only  partially  blended  with  the  peroneus 
brevis.  It  arose  in  the  leg  from  the  septum  which  intervenes  between 
the  peroneal  group  of  muscles  and  the  muscles  on  the  posterior  aspect 
of  the  leg,  and  its  tendon  turned  round  the  external  maleolus  in  the 
peroneal  sheath,  and  finally  found  insertion  into  the  tendon  of  the 
common  extensor  which  goes  to  the  little  toe.  Such  a  condition  is  not 
unknown.  Macalister^  has  also  described  such  a  muscle.  Here,  then, 
is  an  example  of  the  extensor  brevis  mininn'  digiti  reverting  to  its 
original  separate  condition,  and  asserting  its  primitive  independence. 

In  the  second  case  the  muscle  arose  by  a  tendionous  sHp  from  the 
tendon  of  the  peroneus  brevis  as  it  turned  round  the  external  maleolus. 
This  gave  place  to  a  fusiform  fleshy  belly  which  was  situated  on  the 
dorsum  of  the  foot,  on  the  outer  side  of  the  extensor  brevis  digitorum« 
and  closely  connected  with  it  by  areolar  tissue.  It  finally  ended  in 
a  slender  tendon,  which  presented  the  usual  insertion  on  the  dorsum  of 
the  little  toe.     Similar  cases  have  been  recorded  by  Hallet,'  Wood,* 


4  «  Muscular  Anomalies  in  Human  Anatomy"— 2Vwi«.  Boy.  Irish  A§ad,^  voL 
jQCV.  (Science),  p.  133. 

«  HaUet,  Edin.  Mtd,  and  Stay,  Jowm.^  1848. 
•  Wood,  Fne.  Boy.  Soc.,  vd.  xvi. 
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MaffdiBter/  and  Teetnt,'  and  they  indicate  a  tendency  on  the  part  of 
this  mnadey  not  only  to  separate  itself  from  the  peronens  brevis,  but 
to  deaoend  to  the  foot  for  its  origin,  and  range  itself  alongside  its  f onner 
companion,  the  extensor  brevis  I.-IV. 

From  what  has  been  said,  it  nviU  be  seen  that  the  peroneus  quinti 
digiti  offers  a  very  striking  example  of  ataTiffln,  or  reversion  to  a  f  onner 
type. 

'  M ■callBter,  Froe,  Boy.  Iriah  Aead.^  ydl.  i.,  2nd  series.    Science. 
*  Tasliil,  L$9  Anomalif  muteulairet  chn  Vhomm$. 


n.  I.  A.  PKoc.,  an.  in.,  tol.  i. 
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GEOMETRICAL  ILLTJSTEATIONS  OF  NEWLANDS'  AND 
MENDELEJEFF'S  PEKIODIC  LAW  OF  THE  ATOMIC 
WEIGHTS  OF  THE  CHEMICAL  ELEMENTS.  Br  EEV- 
SAMinBX  HATIGHTON,  M.D.    (Plates  IV.-Vni.) 

[▲bttract.] 

PAET  I.— THE  FIRST  AND  SECOND  PEBIODS  OP  SEVEN  ELEMENTS 
FOLLOWING  HYDROGEN;  OR,  TEE  CARBON-SILJCOIf 
DOUBLE  FERIOL, 

[Read  April  28, 1888.] 

I  ASSTJXE  on  the  part  of  my  readers  a  general  knowledge  of  Newlands' 
Law  of  Oetavetj  of  MendelejefTs  Periodic  Zaw,  and  of  Beynolds'  graphic 
representation  of  the  results  arriyed  at  bj  their  successors  on  this  re- 
markable subject. 

I  reproduce,  in  Plate  it.,  with  Dr.  Beynolds'  permission,  the  most 
recent  graphic  representation  of  the  Periodic  Law. 

In  this  diagram  the  elements  are  plotted  according  to  their  atomic 
weights  and  valencies ;  the  vertical  co-ordinates  being  atomic  weights, 
and  the  horizontal  co-ordinates  being  valencies,  counted  (for  conve- 
nience of  plotting)  positive  or  negative,  according  as  the  element  belongs 
to  an  odd  or  even  period  of  seven. 


First  Period,  or  Carbon  Period, 


ATOMIC  WBIOHT. 

1.    Lithium. 

7 

Monad. 

2.    BeryUium. 

9 

Dyad. 

3.    Boron. 

11 

Triad. 

4.    Carbon. 

12 

Tetrad. 

6.    Nitrogen. 

14 

Triad. 

6.    Oxygen. 

16 

Dyad. 

7.    Fluorine. 

19 

Monad. 

Fhx.  R-IA.,  Scr.  in..  Yd.  z. 
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Second  Period,  or  SiUeon  Period. 


ILIICSVT. 

▲TOMIOWSXOIIT. 

TALBNOT. 

1.    Sodioin. 

23 

Monad. 

2.    Magnadnm. 

24 

Dyid. 

3a      A  iwtwmifim  ^ 

27 

Triad. 

4.    Silioon. 

28 

Tetiad. 

6.    Fhoipluniu. 

31 

Triad. 

6.    Snlplmr. 

32 

Dyad. 

7.    Chlorine. 

3H 

Monad. 

In  Plate  ▼.  I  show,  on  an  enlai^^ed  scale.  Dr.  Beynolds'  diagram 
for  the  above-named  Carbon  and  Silicon  Periods,  following  hydrogen. 
This  diagram  is  formed  by  joining  together  by  right  lines  the  succes- 
sive  fourteen  points,  commencing  with  lithium  and  ending  with  chlo- 
rine. If  the  points  were  at  random,  the  nnmber  of  right  lines  would 
be  thirteen ;  and  this  would  be  the  order  of  the  curve  passing  through 
the  fourteen  points,  and  an  infinite  number  of  such  curves  could  be 
drawn,  and  the  problem  would  be  geometrically  indefinite.  The  points 
being  supposed  placed  at  random,  it  is  well  known  that  a  single  general 
quartic  curve  can  be  drawn  through  them,  and  one  only,  thus  giving 
an  unique  geometrical  solution. 

A  general  quartic  curve  is  therefore  the  simplest  solution  that  the 
collocation  of  fourteen  points  admits  of  in  its  most  difficult  form ;  but 
this  solution  may  become  simpler,  if  the  points  are  arranged  by  a  law 
or  method,  and  not  at  random. 

In  the  problem  now  before  us,  we  find  on  inspection  that  five  of  the 
fourteen  points  lie  on  the  same  straight  line,^  viz. : — 

C  I  N  I  0  I  Mg  I  Si. 

This  is  shown  in  Plate  vi. 

This  line  joins  the  two  tedrads,  carbon  and  silicon,  and  passes 
through  the  point  20  of  the  line  of  atomic  weights. 


^  The  chancea  aie  mlllionB  to  one  agaioflt  this  happening  at  random. 
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There  lemain  nine  points  not  acoonnted  for,  vix.: — 
Li  I  Be  I  B  I  F  I  Na  I  Al  I  P  I  8  I  a 

These  nine  points  are  found  to  lie  upon  a  simple  serpentine  cable 
with  one  real  asymptote,  which  I  have  plotted  in  Plate  ti. 

Taking  the  point  20  for  origin,  the  co-ordinates  of  the  nine  points 
are  as  follows : — 


X 

y 

1.    Lithium. 

-18 

-1 

2.    BeryUioiiL 

-11 

-2 

8.    Boraa. 

-    9 

-8 

4.    Fluorine. 

-    1 

-1 

6.    Sodium. 

+    8 

+  1 

S«      A  Iwmitiif  ^m  - 

+   7 

+  3 

7.    Fhotphorus. 

+  11 

+  3 

8.    Sulphur. 

+  12 

+  2 

9.    Chlorine. 

+  1H 

+  1 

By  means  of  this  Table,  the  nine  unknown  oo-efficients  of  the  cubic 
can  be  found,  and  the  curve  plotted,  with  its  asymptote,  as  I  haye 
done  in  Plate  ti. 

The  total  curre  consists  of — 

a.  the  lineal  branch ; 
i.  the  cubic  branch ; 

and  there  is  a  possibility  of  f onning  an  element  wherever  the  monad, 
dyad,  triad,  or  tetrad  lines  intersect  the  curve. 

The  first  three  elements,  vix. — JA  |  Be  |  B  group  themselves  upon 
the  cubic  branch,  and  also  the  last  three  elements,  viz.  P  |  8  |  CI  are 
found  upon  the  cubic  branch. 

The  fourth  element,  carbon,  is  found  upon  the  lineal  branch,  and 
could  not  occur  upon  the  cubic  branch,  which  lies  altogether  inside  the 
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tetrad  line,  and  the  same  remark  applies  to  the  eleyenth  element, 
silicon. 

In  the  remaining  six  elements  lying  between  carbon  and  silicon, 
what  (for  want  of  a  better  word)  I  may  call  a  ''  contest "  takes  place 
between  the  lineal  branch  and  tiie  cubic  branch  as  to  which  of  them 
shall  have  the  element,  but  in  no  case  are  two  elements  formed  with 
the  same  yalency. 

1.  In  the  triad  line,  nitrogen  is  formed  on  the  lineal  branch,  bat 
there  is  distinctly  intimated  the  possibility  of  another  element  on  the 
cubic  branch,  with  the  atomic  weight  13,  where  the  cubic  having  passed 
through  boron,  agaiu  intersects  the  triad  line. 

2.  On  the  dyad  line,  oxygen  is  formed  on  the  lineal  branch,  bnt 
the  possibility  is  shown  of  another  element  on  the  cubic  branch,  with 
the  atomic  weight  16*4. 

3.  On  the  monad  line,  fluorine  is  formed  on  the  cubic  branch, 
with  a  possibility  of  another  element  on  the  lineal  branch,  of  atomic 
weight  18. 

4.  Again,  sodium  is  formed  on  the  cubic  branch,  with  a  possibility 
of  an  element  on  the  lineal  branch,  with  atomic  weight  22. 

5.  Magnesium  is  formed  on  the  lineal  branch,  with  a  possibility  of 
another  element  on  the  cubic  branch,  with  atomic  weight  25. 

And,  lastly,  aluminium  appears  on  the  cubic  branch,  with  a  possi- 
bility of  another  element  on  the  lineal  branch,  of  atomic  weight  26. 

These  two  periods  of  seyen  elements  each  form  the  first  two 
octaves  of  the  chemical  harmony  of  the  universe ;  but  what  are  we  to 
do  with  hydrogen,  which  remains  alone,  outside  the  harmony  ? 

Mendelejeff  thought  that  his  six  missing  brothers  and  sisters  were 
to  be  sought  between  hydrogen  and  lithium ;  but  Dr.  Eeynolds  easily 
proved  that  they  must  be  sought  for  behind  hydrogen,  which  is  the 
last  note  of  the  primeyal  octave.  Are  they  to  be  found  between  zero 
and  unity,  or  looked  for  *'  behind  the  looking-glass  "  in  the  unknown 
land  of  negative  atomicities,  where  heat,  light,  and  electricity  reside  ? 

However  this  may  be,  I  think  it  useful  to  point  out  a  remarkable 
relation  between  hydrogen  and  the  fourteen  elements  which  follow  it 
in  atomic  weight. 

If  we  take  the  common  centre  of  gravity  of  the  fourteen  elements 
(regarded  as  equal  weights),  and  join  this  point  with  the  point  re- 
presenting hydrogen,  the  line  so  found  is  yery  nearly  parallel  to  the 
asymptote  of  the  cubic  curve  drawn  in  Plate  vi. 

The  difference  in  direction  between  the  two  lines  is  only  20'  arc. 

Hydrogen,  the  first  bom,  and  king  of  the  elements,  sits  alone. 
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^withoQt  brothers  or  tasters^  and  seems  to  resemble  the  fabled  Isis  of 
Egyptian  mythology — 


ovSc/f 


TO  yrfovo^y  koI  Sv^  jccu  ^ta-oiuvoVf  koI  rov  ifiiv  viwXoy 


Note. 
Table  of  Fifteen  JSlemefOe,  with  Name  of  JDieeoverer  and  Date. 


HAMS. 

DATS. 

1. 

HydzogexL 

Cayendiflh. 

1781 

2. 

Lithium. 

Arfwedaon. 

1817 

8. 

Beryllium. 

WoUer. 

1828 

4. 

Boran. 

Gay  Lunao  and  Thenard. 

1808 

6. 

Carbon. 

Prelustorio. 

e. 

Nitrogen. 

Rutherford. 

1772 

7. 

Oxygen. 

Prieeily. 

1774 

8. 

Fluorine. 

Moiann. 

1886 

9. 

OOQXUBA. 

Davy. 

1807 

10. 

IQgneiium. 

Dary. 

1808 

11. 

^Inminintn. 

Wohler. 

1828 

12. 

SiUoon. 

Bersdius. 

1823 

18. 

Fhospbonu. 

Brandt. 

1660 

14. 
16. 

Sulphur. 
Chlorine. 

Prfiliiiif/irin 

Schede. 

1774 
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PART  II.— THE  THIRD  AND  FOUETH  PERIODS  OF  SEVEN  ELE. 
MENTS  FOLLOWING  CHLORINE;  OR,  THB  TITANIUM- 
GERMANIUM  DOUBLE  FERIOD. 

[Read  Mat  14,  1888.] 

I  Kow  proceed  to  the  discuBsioii  of  the  thiid  and  fourth  periods  of 
seyen  dements  each. 

Third  Period,  or  Titanium  Period. 


aLBMDIT. 

▲TOMIO  WUOHT. 

YALKKCT. 

1.    Potaadum. 

89 

Monad. 

2.    Calcium. 

40 

Djad. 

8.    Scandinm.^ 

44^6 

Triad. 

4.    Titanium. 

48 

Tetrad. 

5.    Vanadium. 

61 

Triad. 

6.    Chromium. 

62 

Dyad. 

7.    Manganeae. 

66 

Monad. 

Fourth  Period,  or  Germanium  Period. 


XLEMEKT. 

▲TOKICWBIOKT. 

▼▲LKzrcr. 

1.  Copper. 

68 

Monad. 

2.  Zmo. 

66 

Dyad. 

69 

Triad. 

4.  Germanium  (Jtta  SUmmm). 

72 

Tetrad. 

6.  Anenic. 

76 

Triad. 

6.  Selenium. 

79 

Dyad. 

7.  Bromine. 

80 

Monad. 

^  The  atomic  weight  of  icandium  Ilea  between  44  and  46,  but  nearer  to  44. 
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At  the  oommenoement  of  the  year  1 875  there  were  three  unknown 
ekments  of  this  Table,  liz. : — 

OaUium,  found  in  1875 ; 
Scandium,  found  in  1879 ; 
Oermanium,  found  in  1886. 

And  it  is  the  glory  of  the  Periodic  Law  of  Modem  Chemistry  that 
it  predicted  (approximately)  the  atomic  weights  of  these  three  un- 
known elements  and  their  yalencies,  which  predictions  were  fulfilled 
by  the  succesaiYe  discovery  of  the  unknown  elements. 

In  Plate  th.,  which  is  a  representation  of  the  third  and  fourth 
periods  of  Dr.  Reynolds'  curve,  we  can  see  that  a  triad  element  is 
wanting  between  calcium  and  titanium,  and  both  a  triad  and  tetrad 
element  wanting  between  zinc  and  arsenic.  These  missing  elementa 
were  predicted  and  found. 

It  is  quite  true  that  there  were  three  well-known  elements  lying 
between  manganese  and  copper,  viz.  iron,  nickel,  and  cobalt;  but 
these  three  elements  did  not  conform  to  the  rules  of  the  Periodic  Law, 
and  their  places  have  been  taken  in  that  law  by  scandium,  gallium, 
and  germanium. 

They  were  like  the  "three  children  in  the  oven"  described  by 
Daniel  (Shadrach,  Meshach,  and  Abednego),  who  refused  to  worship 
the  Golden  Image  or  Periodic  Law  set  up  by  Nebuchadnezzar  and  the 
modem  chenusts. 

I  hope  to  show  in  the  present  Paper  that  iron,  nickel,  and  cobalt 
are  not  so  refractory  as  they  appear  at  first  sight;  but,  on  the  con- 
trary, ready  to  take  their  proper  places  on  the  chemical  curve  when 
rightly  interpreted. 

An  inspection  of  Plate  vn.  shows  (just  as  we  found  in  the  former 
corre  in  the  case  of  the  tetrad  elements,  carbon  and  silicon)  that  the 
line  joining  the  tetrad  elements,  titanium  and  germanium,  contains  five 
elements^  viz.: 

Ti  I  Ya  I  Ca  I  Oa  I  Ge, 
leaving  nine  elements  free,  which  sit  upon  a  general  cubic — 
K  I  Ca  I  Sc  I  Cr  I  Mn  I  Zn  ]  As  I  Se  I  Br. 
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If  we  nse  the  atomic  weights  and  yalencies  of  these  nine  elements 
(taking  scandium  »  44*3),  we  con  find  the  equation  of  the  cubic 
passing  through  these  points,  the  form  of  which  I  have  plotted  in 
Plate  Yin.y  and  which  has  one  real  asymptote  like  the  former  cubic,  but 
has  a  much  more  complex  shape.^  The  dyad  lines,  both  positiye  and 
negatiye,  have  a  remarkable  relation  to  the  cubic  curve.  They  are 
both  yery  near  the  position  of  the  horizontal  tangent. 

In  fact,  the  positiTe  dyad  line  intersects  the  cubic  in  three  real 
points,  viz. : — 

79,     65064,     65. 

The  first  of  these  is  the  element  selenium,  and  the  third  the  elenient 
zinc,  with  another  element  almost  identical  with  zinc  in  atomic  weight, 
both  points  being  nearly  on  the  horizontal  tangent. 

The  negative  dyad  line  intersects  the  cubic  in  three  real  pointa 
also,  viz. : — 

40,     52,     56; 

which  represent  exactly  the  atomic  weights  of  the  three  elements — 
calcium,  chromium,  and  iron. 

Now,  we  must  remember  that  the  cubic  curve  was  constructed 
without  any  reference  to  iron,  or  its  atomic  weight,  and  it  is  very 
remarkable  to  find  it  taking  its  place  on  the  curve  after  chromium, 
and  neaf  nickel  and  cobalt,  which  are  not  far  off  the  dyad  line. 

In  fact,  the  cubic  curve  points  out,  by  clinging  to  the  dyad  line, 
from  52  to  59,  the  possibility  of  forming,  in  that  interval,  a  number  of 
elements  similar  to  each  other  in  physical  and  chemical  properties. 
These  elements  have  been  actually  formed,  and  are-* 

Chromium,  Iron,  Nickel,  Cobalt. 

Excepting  these  four  elements  formed  on  the  cubic  branch  of  the  curve, 
the  distribution  of  the  remaining  elements,  between  the  lineal  and 
cubic  branches,  is  similar  to  that  found  in  the  curve  described  in 
Parti. 

The  fijrst  three  elements  are  on  the  cubic,  viz. — 

E  I  Ca  I  So. 

The  last  three  elements  are  also  on  the  cubic  branch,  viz. — 
As  I  Se  I  Br. 

'  I  venture  to  call  it  a  serpentine  'whiplaah'  oubio. 


Ttoc  ICIJ^,  Ser.  in..  Vol.  i. 


Plate  Vn. 


if 

» 

1 

1 

•- 

5 

L^ 

R 

/ 

i; 

- 

i 

> 

/ 

i 

R 

< 

/ 

R 

mf 

^ 

5     " 

i 

S 

^ 

g 

1 

fN 

i 

i   1 

i 

i 

1 

1 

1 

\ 

»» 

1 

:  \ 

V 

i 

c 

.-N 

8 

J 

i 

\ 

* 

1 

1 

1      \ 

a 
V  ^ 

1 

» 

3      < 

a'  i 

i 

5 
1 

\^ 

1 

1 

2 

r  1 

«" 

\ 

a 

i 
1 

SI 

\ 

5 

^- 

iT 

•-• 

"% 

( 

s 

\ 

H 

/ 

^. 

/ 

*- 

9 

/ 

- 

» 

A 

/ 

«, 

^ 

i 

93 


M  PneuaiM^  ^  tie  Mitfai  Iriti 


n«  tainl  c^pgiwra  t>ffT«Cr  m  bttoe  klwuji  tlie  HumI  and 
er.ue  ljEn^Jtf%  viz. — 

Zb  e;ili%      Za   lu'^      66  Tnaeal, 


with  ft  pomUIitj  of  fanning  thne  ocber  flffati  Bor  tliem,  whicli 
hMte  ufA  tame  into  ezistenee. 

The  rem  Miring  elements  aze  fermed  in  pain  on  the  lineal  branchy 
in  the  two  gxpa  of  the  cable  branch,  where  two  roots  become  imagi- 
narjy  riz,  ^  |  Ta,  with  a  possibilitj  of  another  element  of  atomic 
weiirht  50,  forming  a  monad  on  the  cubic  at  the  opposite  side,  and, 
in  the  other  gap,  6a  |  Ge  |  ,  with  the  poasihilitj  ol  another  monad 
element  of  atomic  weight  69^  at  the  opposite  side. 


[NoTB,  see  p.  96. 
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Table  of  Fourteen  Eiementi^  teith  Name  ofDUeoverer  and  DaU^ 


BLBMBirT. 

KAMI. 

DATS. 

16. 

Potanium. 

DaTy. 

1807 

17. 

Calcium. 

DaTy. 

1808 

18. 

BCftQultllll. 

Nilson. 

1879 

19. 

Titanium. 

1789 

20. 

Vanadium. 

Sentrom. 

1831 

21. 

fj|^yfttHHITH- 

Yanquelin. 

1797 

22. 

Manganese. 

Galm. 

1774 

28. 

Copper. 

Prehistoric. 

24. 

Zino. 

Paiacelsus. 

XVI.  century. 

26. 

Gallium. 

DeBoisbaudian. 

1876 

26. 

Oeimanium. 

Winkler. 

1886 

27. 

Arsenic. 

Brandt. 

1733 

28. 

Selenium. 

Berselius. 

1817 

29. 

Bromine. 

Balard. 

1826 

Additional  holated  Elements, 

30. 

lion. 

Prehistoric. 

31. 

NiokeL 

Cronstedt. 

1761 

32. 

Cobalt. 

Brandt. 

1736 
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k  REHSED  CATALOGUE  OF  VARIABLE  STARS,  WITH 
KOTES  Airo  OBSERVATIONS.  By  J.  E.  GORE,  M.R.I.A., 
7.R.A.S.,  Honorary  Associate  of  the  Liverpool  Astronomical 
Society. 

[Read  Jmn  13,  1887.] 

Tn  following  is  a  revised  Catalogue  of  all  Stars  now  certainly 
known  to  be  variable  in  light.  All  recent  discoveries  have  been 
indnded,  and  a  few  variables  added,  which  were  inadvertently 
omitted  in  the  first  Catalogue.  To  avoid  disturbing  the  numbering 
d  the  former  Catalogue,  lettered  numbers  are  given  to  the  new 
•dditions.  A  number  of  stars  are  added  in  a  Provisional  List  which 
bare  been  announced  as  variable,  but  of  which  the  variability  does 
iu)t  yet  appear  to  be  placed  beyond  doubt. 

To  avoid  confusion  in  the  future,  distinctive  letters  (according  to 
Aigdandei's  nomenclature)  have  not— except  in  a  few  cases — ^been 
added  to  the  new  variables  in  the  present  Catalogue. 

The  positions  of  the  variables  have  been  brought  up  to  1890*0, 
and  the  latest  observed  dates  of  maxima  and  minima  have  been  given 
wW  these  could  be  obtained.  In  some  cases,  however,  no  recent 
obKrvBtions  were  available,  and  for  dates  of  maxima  and  minima  the 
f anna  Catalogue  should  be  referred  to. 

Ccdnmns  have  been  added  showing  colour  and  spectrum  as  far  as 
hitherto  observed.  The  colours  have  been  derived  from  various 
nurces,  and  the  spectra  have  chiefly  been  observed  by  Dun6r  and 
^ogeL  A  few  have  been  observed  by  Espin.  The  notation  used  for 
the  spectra  is  that  employed  by  Duner  in  his  valuable  Paper,  Sur  les 

K.  I.  A.  PBOC.,  SKB.  ni.,  VOL.  I.  H 
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Etoiles  a  Spectres  de  la  TroiBidme  Classe  (Stockholm,  1885),  and  is  as 
follows : — 

Class  I.  includes  spectra,  in  which  the  metallic  lines  are  ex- 
tremely faint  (Jaihles)  or  entirely  invisible.  The  blue  and  violet  of 
the  spectrum  are  strong,  and  the  colour  of  the  stars  is  usually  white. 
This  class  is  subdivided  as  follows : — 

I.a.  Spectra  in  which  the  hydrogen  lines  are  very  strong  (as  in 
Vega,  Sinus,  &c.). 

I.i.  Spectra  in  which  the  hydrogen  lines  are  wanting. 

l.e.  Spectra  where  the  hydrogen  lines,  and  the  line  Dt  are  brghti 
(as  in  ^  LyrsB  and  y  Cassiopeia}. 

Class  II.  includes  spectra  in  which  the  metallic  lines  are  numerous 
and  easily  visible.  The  blue  and  violet  are  relatively  weak.  In  the 
red  there  are  sometimes  faint  bands.     This  class  is  subdivided  into — 

II.  0.  Spectra  with  numerous  metallic  lines,  especially  in  the  yellow 
and  green  (Aldebaran,  Pollux,  Arcturus,  &c.). 

II.  i.  Spectra  where,  besides  the  dark  lines  and  isolated  bands,  there 

are  numerous  bright  lines  (ex.  T  CoronsB,  R  Oeminomm). 

Class  III.  includes  spectra  in  which,  besides  the  metallic  lines,  there 
are  numerous  dark  bands  in  all  parts  of  the  spectrum,  and  the  blue 
and  violet  are  remarkably  faint.  These  stars  are  orange,  or  red,  in 
colour.    This  class  is  subdivided  as  follows : — 

III.  a.  Spectra,  in  which  the  dark  bands  have  a  dark  sharp  edge 

towards  the  violet,  and  shade  away  towards  the  red  (as  in 
a  Herculis,  a  Ononis  '*  Nova  Ononis,"  a  Fegasi,  &c.). 

III.  5.  Spectra,  in  which  the  dark  bands  shade  away  towards  the 
violet  (as  in  U  Hydrae,  19  Piscium). 

The  sign  !  denotes  that  the  spectrum  is  fine ;  ! !  very  fine ;  and 
I ! !  superb. 
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Additional  inf oimation  and  observations  are  given  in  the  Notes  at 
the  end  of  the  Catalogue.  The  notes  in  the  original  Catalogue  are  not 
repeated  in  this,  so  that  the  notes  now  given  may  be  considered  as  an 
Appoidiz  to  those  in  the  first  Catalogue. 

The  author's  own  observations  were  made  near  Ballysodare,  County 
BligOy  with  a  binocular  field  glass. 


[Cataxooue  op  Vaeiable  Stabs. 
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A  REVISED  CATALOGUE 


No. 

Star. 

RA.,  X890.0 

Decl.,  X890  0 

Chance  of  Magnitiide. 

Meao  Be 

Max. 

Min.          1 

Oa 

Lalflnde,406Ceti,. 

B.     M.      8. 
0     16     12 

e           ' 

-  20    401 

6-2 

7-0 

1 

TCaaaiopeis,  .    . 

0    17    17 

■f  65     10-9 

6-6-7-0 

11-11-2 

436 

2 

B  Andromedae,      . 

0    18     13 

+  37    68-1 

6-6-8-6 

<  12-8 

404- 

3 

SCeti,    .    .    .    . 

0    18    28 

-    9    66-3 

7-0-80 

<  10-7 

323-1 

•4 

B  CaadopeisB,  .     . 

0    18    41 

+  63    32*1 

>1 

P 

IlT^Ill 

6 

T  Piacium,  .    .    . 

0    26    18 

+  13    69-6 

9-6-10-2 

10-6-110 

6 

a  CaflfliopeiflBy    .     . 

0    34     16 

■f  66    66 

2-2 

2-8 

IlTCgul 

»6a 

Nova  Andiomedae, 

0    36    43 

+  40    39-9 

70 

<16 

? 

U 

y  CaBsiopeiflB,  .    . 

0    40     11 

+  47    39-2 

8-6 

14 

260: 

'7 

UCephei,    .    .    . 

0    62    31 

+  81     17 

7-2 

9-1-9-4 

2-4 

8 

S  GassiopeiflB,    .    . 

1     11     34 

+  72      1-9 

6-7-8-6 

<13 

615 

406( 

9 

SPiBcium,  .     .     . 

1     11     60 

+    8    211 

8-8-9-8 

<18 

9a 

—  Piscium,      .     . 

1     17      8 

4-  12    17-8 

10 

14 

330 

207! 

*10 

BSculptoris,    .     . 

1     21     65 

-  33      6-8 

6-76 

7-76 

11 

B  PiBcium,  .     .     . 

1     24    57 

+    2     18-9 

7-0-8-8 

<  12-5 

340 

288-< 
186-1 
331-3 

12 

SArietiB,    .    .     . 

1     68    44 

+  12      0-3 

9-1-9-8 

<13 

13 

BArietifl,    .    .     . 

2      9    62 

+  24     32-3 

76-90 

11-9-12-7 

14 

0(Mira)Ceti,  .     . 

2    18    47 

-    3    28-6 

1-7-60 

8-7-9-6 

•16 

SPersei,     .    .     . 

2    14    68 

+  68      5-0 

7-6 

<  9-7 

16 

BCeti,   .     .     .     . 

2    20    24 

-    0    40-6 

7-9-8-7 

<  12-8 

1671 

/16a 

UCeti,   .    .     .    . 

2    28    66 

-  13    340 

6-8-7-0 

<  10-6 

228  i 

17 

TArietiB,    .    .    . 

2    42     11 

+  17       3 

7-9-8-2 

9-4-9-7 

3:i4 

18 

pPemei,.    .    .    . 

2    68      7 

+  38    24-8 

3-4 

4-2 

Itregul 

19 

iS  Pewei  (Algol),  . 

3      10 

+  40    31-9 

2-2 

3-7 

2-8672i 

20 

B.  Fend,    .    .    . 

3    23      3 

+  36    17-7 

7.7-9-2 

12-6 

210 

^21 

xTanii,.    .    .    . 

3    64    35 

+  12    10-8 

3-4 

4-2 

3-fi 

a  Nova,  1878. 

b  Nova,  X885. 

c  Algol 

type,                i 

/Colour,  "Scar 

let,"  Gould. 
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VRIABLB  STABS. 


iSeofl 


Oate  of  jftuiinnnn. 


Discovorer* 


Colonr. 


Spectrum. 


(7.  Decs. 

)6.  Oct  16. 

B3.  Jan.  10. 

7L  Dee.  22-2. 

C2.  Dec.  1. 


^.    May  1. 

8S6.    July  22  ± 
S«8.    Hay  8. 

866.    Jin.  6-7. 
1883.    KoT.  17-6. 
1872.   Mar.  17. 
i886.   Feb.  6. 

1887.  Kot.U. 
1885.    .^ril2±. 
1870.    OctSW. 

1888.  Feb.  24. 
1878.    Mar.  11. 


1885.    Dec  6. 


1884.     Dec.  4. 
1873.     Jan.  29. 


11886.     Ang.  3, 
\         11»»  63-6». 


1878.     Nov.  16. 


1886.    Not.  27. 
1883.    Not.  28. 


1872.    Not.  8. 


1887.  Feb.  9. 
8*0- -6,  Cam. 
(U.8.A.),  M.T. 


Chandler,  1882. 

Kriiger,  1870. 

Argelander,  1868. 

Borelly,  1872. 

Comeliua  Gemma, 

1672. 
K.  Luther,       1866. 


Birt, 


1831. 


I.  W.  Ward  and  other 

obaerrerB. 

Espin,  1886. 

Ceraaki,  1880. 

Argelander,  1861. 

Hind,  1861. 

Peters,  1880. 

Gould. 

Hind,  1860. 

C.H.  F.Peters,  1866. 

Argelander,  1867. 

D.  Fabriciiifl,  1696. 

Kruger,  1873. 

Argehmder,  1867. 

Sawyer,  1884. 

Anwers,  1870. 

Schmidt,  1864. 

Montanaxi,  1669. 

Schdnfeld,  1861. 

Bazendell,  1848. 


Beddiah. 
Bed. 
Bed. 


Trifling. 
Yellow. 

Bed. 

Bed. 
Beddiah. 

Very  red. 
Yellow  red. 
Deep  yellov. 
Yellow  red. 
Beddiah  yellow. 
Yellow  red. 
Yellow  red. 

Beddiah. 
Gold  yellow. 
Yellow  red. 

White. 

Beddiah. 

White. 


Ilia 
Ilia!!! 


II 

Continuous  with 
bright  lines  ? 


Illall 


Illal!! 
Ilia! 
Ill  a  I 

Ilia!! 
ma!!! 
I 

la! 


e  SpccUum  according  to  Espin. 


fAsf.NacA.266o. 


^  Algol  type* 
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Proceedings  of  the 

Bayal  Irish  Academy. 

No. 

Star. 

RA.,x890.o 

Ded.  X890X. 

Change  of  Magnitude. 

MeanFtekd 

Max. 

BCin. 

22 

T  Tauri,      . 

H.     M. 

4     16 

a. 

86 

e 

+  19 

16-4 

9-2-11-6 

<  12-8 

Inegubowj 

22a 

-Tauri,     . 

.      4    21 

42 

+  16 

61-4 

8-2  ± 

<18 

860+  4 

28 

E Tauri.    . 

.      4    22 

16 

+    9 

64-9 

7-4-9-0 

<18 

826-6  i 

24 

8  Tauri,      . 

.      4    28 

10 

+    9 

42-1 

9-9 

<13 

378      ^ 

24a 

KBetiottU,  . 

.      4    82 

13 

-  68 

180 

7-7 

<12 

9  months 

26 

E  Bondus, . 

4    86 

80 

-  62 

17-6 

6J 

H 

-- 

26 

V  Tauri,     .    . 

4    46 

40 

+  17 

211 

8-3-9-0 

<  12-8 

168-6 

27 

EEridani,  . 

4    60 

86 

-  16 

86-7 

6*4 

6-0 

.. 

28 

EOrioniB,   . 

.     .      4    68 

2 

+    7 

67-8 

8-7-8-9 

<13 

378-8 

29 

•  Aurigae,    . 

.     .      4    64 

4 

+  48 

89*6 

3-0 

4-6? 

Inegular. 

30 

R  Leporia,  .    . 

4    64 

36 

-  14 

68-3 

6-7 

8-5? 

437-8 

81 

S  (64)  Eridani, 

.     .      4    64 

49 

-  12 

42*0 

4-8 

6-7 

-• 

82 

EAurigSB,  . 

..68 

26 

+  63 

27-7 

6-6-7-4 

9-2-12-7 

465 

88 

SAurig©,    . 

.     .       6     19 

60 

+  84 

81 

9-4 

<13 

270  + 

84 

SOrionifl,    . 

.     .       6    28 

36 

-    4 

46-9 

8-3-9-0 

<  12-3 

412  + 

84a 

31  OrioniH,  . 

.    .       6    24 

9 

-     1 

10-8 

4* 

<6 

? 

86 

8  OrioniB,    . 

.     .       6    26 

23 

-    0 

22-9 

2-2 

2-7 

Irregular. 

86 

T  Ononis,    . 

.     .       5    29 

11 

+  10 

10-3 

6-7  P 

6-7? 

.. 

86a 

—  Ononis,  . 

.     .       6    30 

27 

-    6 

32-9 

9-7 

12-8 

.. 

87 

.     .       6    49 

13 

+    7 

23-2 

1 

1-4 

Iiregulir. 

•87a 

U{«Nova')Ori 

onis,     6    49 

17 

+  20 

9-8 

6-1-7-6 

<12 

366  + 

38 

i|  GeminonuD, 

..68 

14 

+  22 

82-4 

3-2 

8-7-4-2 

136-151 

bSSa 

y  Monocerotis, 

6    17 

8 

-    2 

8-6 

7 

<10 

.. 

89 

T  Monocerotis, 

6    19 

20 

+    7 

8-7 

6-2 

7-6 

26-76 

40 

E  Monocerotis, 

6    33 

10 

+    8 

60-0 

9-6 

11-6 

Irregular. 

41 

8  (15)  Monoceit 

>ti8,      6    34 

66 

+    9 

69-7 

4-9 

6-4 

3d  lOh  38- 

42 

R  Lyncis,    . 

.     .       6    52 

13 

+  66- 

29-1 

9P 

<  12-8 

? 

48 

C  Geminonim, 

.     .       6    67 

36 

+  20 

43*9 

3-7 

4-6 

10*  3>>  43»  V 

fl  "Nora,"  1885. 


3  A.  N.,  as6x. 


ji.  Sensed  Catahgue  of  Variable  Start. 
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jeefltanUB. 

I>ate  of  Minimmn. 

Discovecer. 

Colour. 

J'PwCtJrWPa 

18.    Mar.  17. 

1886.    Feb.  16. 
1888.     Sept.  16. 

Auwers,  Chaoomac, 
and  Hind,     1861. 
'Bepm,               1886. 

Trifling. 
Veiyred. 

— 

^    StpLlb. 

.  • 

Hind,                1849. 

Very  red. 

Ilia! 

SO.    P«b.21. 

.  • 

Oudemana,        1855. 

Trifling. 

__ 

-• 

-. 

BaciooDatba  Chary, 
Thome,            1874? 

— 

— 

•  • 

•  • 

Very  red. 

— 

7X    Sept.  24-3 

.. 

Auwera,            1871. 

Beddiah. 

— 

.. 

.. 

Oould. 

Beddiah. 

— 

m.    Get.  18-6. 

.. 

Hind,               1848. 

— 

»i.    Feb.  27. 

1884.     Mar.  28. 

Fritaeh,            1821. 

Tellowiah  white. 

II 

».    Mar.  15. 

1863.    July  18. 

Schmidt,           1855. 

Very  red. 

nib 

.. 

.. 

Gonld. 

— 

— 

883.    Jan.  80-0. 

1883.    Nov.  8. 

Argelander,      1862. 

Bed. 

Ilia!!! 

S86.    llar.7. 

.. 

Dun^r,              1881. 

Very  red. 

lllb 

S87.    Ian.  29. 

Webb,              1870. 

Beddiah. 

ni! 

.. 

GoQld. 

Oiange. 

Ual 

.. 

.. 

Sir  J.HeiBchel.  1884. 

White. 

lb\ 

.. 

.. 

Thome. 

"Buddy." 

— 

.. 

.. 

Schmidt,          1878. 

— 

— 

.. 

1887.    Dec. 

Sir  J.Henohel,  1840. 

Beddiah  orange. 

Ilia!!! 

(1886.    Dee.  13?  i 
(1886.    Dec.  8.     j 

1886.    July. 

Gk>ie,               1885. 

Orange  red. 

Ilia!!! 

.. 

1870.    April.  7. 

Schmidt,           1865. 

Beddish  yellow. 

Ilia!! 

1884.    Dee.  10? 

•  * 

Schonfeld,        1883. 

Beddiah. 

— 

1888.    April  13. 

1888.    April  4. 

DayiB,               1871. 

Yellow. 

Ila? 

.. 

.. 

Schmidt,           1861. 

— 

— 

•  • 

.  • 

Winnecke,        1867. 

White? 

la 

•  • 

•  • 

Eriiger,            1874. 

Beddiah. 

III! 

•• 

•  • 

Schmidt,           1847. 

Strong  yellow. 

— 
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Proeeedinga  0/  the  Boyal  Irith  Academy. 


No. 

Sur. 

R  A.,  1890^ 

Decl. 

t88o4> 

Change  of  ICagnitiide. 

MeuiF« 

Max. 

Min. 

1>VI%4 

44 

R  Oeminoniin, 

H.    M. 

7      0 

a. 
44 

0 
+  22 

52*4 

6*6-7-8 

<  12-3 

371 

46 

ECaniBMinoris,  . 

7      2 

39 

+  10 

11-8 

7*2-7*9 

9-5-10*0 

U6 

46 

LiPuppiB,  .     .     . 

7    10 

10 

"  44 

27-7 

3*6 

6-3 

136 

46a 

ECanuMajoiii,  . 

7    14 

29 

-  16 

11-3 

6*9 

6*7 

27bEni 

46a 

V  Geminoram, 

7    16 

69 

+  18 

18-2 

8*6 

<18J 

276 

47 

U  Mo&oceiotiB,     . 

7    26 

32 

-    9 

32*8 

60 

7*2 

31t«& 

48 

S  GaniB  Minoru,   . 

7    26 

46 

-1-    8 

83-2 

7-2-80 

<11 

ZSl\ 

49 

T  Canifl  Minoris,  . 

7    27 

63 

+  11 

68-8 

9*1-9*7 

<13 

82/-S 

49a 

U  Cania  Minoiis    . 

7    35 

22 

+    8 

38-2 

8J 

13*5 

423j 

60 

k)  t»ftW^lT^flynTi'i 

7    36 

26 

+  28 

42-6 

8*2-8*7 

<13 

m% 

61 

RPuppis,    .    .    . 

7    86 

36 

-  31 

24-3 

6i 

^ 

62 

T  Geminorum,      . 

7    42 

42 

+  24 

0-4 

8*1-8*7 

<13 

288-1 

63 

SPuppia,    .    .    . 

7    48 

32 

-47 

60*6 

7i 

9 

64 

TPuppia,    .    .    . 

7    44 

22 

-  40 

22-8 

6* 

71 

•• 

66 

U  Geminorum, 

7    48 

84 

+  22 

17-4 

8*9-9-7 

IH 

861 

66a 

-Puppia,  .    .    . 

7    66 

42 

-  12 

34-4 

8* 

<14 

310 

666 

—  Cancri,  .     .    . 

8      3 

17 

+  19 

46-7 

9*7 

14 

•• 

66 

R    ancri,    .    .    . 

8    10 

80 

+  12 

8*8 

6*2-8*3 

<11*7 

854-4 

67 

V  Cancri,    .    .     . 

8    16 

27 

+  17 

88-1 

6*8-7*7 

<12 

272 

68 

U  Canon,    .    .    . 

8    29 

28 

+  19 

16*6 

8*2-10-6 

<13 

306-7 

•69 

8  Canon,     .     .    . 

8    87 

39 

+  19 

26*8 

8*2 

9-8-11*7 

gillkS?) 

60 

SHydiw,    .    .    . 

8    47 

49 

+    3 

290 

7*5-^*5 

<  12*2 

256-4 

»61 

T  Cancri,    .    .    . 

8    60 

24 

+  20 

16*2 

8*2-8*6 

9-3-106 

484-3 

62 

T  Hydro,    .    .    . 

8    60 

26 

-    8 

48*3 

7*a-8-l 

<  12*6 

2S9-4 

62a 

N  Velonun,      .    . 

2    27 

54 

.  66 

32*9 

8-4 

4*4 

4J? 

63 

ECarinn,   .    .    . 

9    29 

29 

-  62 

18-1 

4*3-6*4 

9*3 

313 

64 

E  Leonia  Mkioris, 

9    38 

69 

+  36 

11 

6*1-7*6 

<11 

574-7 

66 

ELeonis,    .     .    . 

9    41 

39 

+  u 

66*3 

6*2-6*7 

9-4-10*0 

813 

*  Algol  type. 


b  Schflnfeld  M71,  "  Ungomeiii  roth.' 
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-— 

Date  of  liiiiimiim. 

Discoverer. 

Colour. 

Spectnim. 

Mar.  4. 

Hind, 

1848. 

Very  red. 

lib 

June  17. 

1867.    Jan.  30. 

At  Bonn, 

1856. 

Very  red. 

ma  or  III* 

Ja&.20. 
Feb.  20. 

(  1888.  'Feb.  6, 
8>' 36- -6,  Cam. 
(XT.aA.),  M.T.  j 

Gonld, 

Sawyer, 

Bazendell, 

1872. 
1887. 
1880. 

Bed. 

— 

l£ar.5. 

1886.     Feb.  17. 

Gould, 

1873. 

Orange. 

Continuous. 

.    Jul  20. 

.. 

Hind, 

1856. 

Deep  yellow. 

Ilia!! 

.    PA.  8-6. 

•  • 

SchSnfeld, 

1865. 

Trifling. 

— 

.     KOT. 

1886.     April  19. 

1879. 

BeddiahP 

— 

..   Not.  8-2. 

.  • 

Hind, 

1848. 

Yellow  red. 

— 

.. 

•  • 

Goold. 

Bed. 

— 

1.   P«b.l8-8. 

• . 

Hind, 

1848. 

— 

IIIP 

•• 

• . 

Gould, 

1874? 

— 

— 

.. 

Gould, 

1876  P 

Beddiah. 

— 

6.  Dec.  M.  ) 

7.  Feb.  23-8.) 

•  • 

Hind, 
Pickering, 

1855. 
1881. 

White  max.,  red- 
dish min. 

ContinuouB. 
Ill* 

•• 

.  • 

Peten. 

— 

— 

3.  Oct  28. 

.. 

Schwerd, 

1829. 

Yellow  red. 

nia! 

13.   A^n, 

•  • 

Anwers, 

1870. 

Yellow  red. 

Ill 

K.   D«.30. 

. . 

Chaoomac, 

1853. 

BeddiBh. 

— 

•• 

(1886.    Feb.  20,  ) 
I       16k  22-.        } 

Hind, 

1848. 

Faint  yellow. 

— 

J«.   April  2. 

•  • 

Hind, 

1848. 

BeddUh  yellow. 

Ilia 

^ 

1868.    Aug.  16-6. 

Hind, 

1850. 

Very  red. 

rvp 

BM.   Ja&.26-6. 

.. 

Hind, 

1851. 

Yellow  red. 

III! 

.. 

•  • 

At  Cordoba. 

Yellow. 

— 

W.   J«iL26. 

(1886.     Aug.  31, 
(      to  Sept.  6.       ) 

At  Coidoba. 

Bed. 

— 

«5.   Jmo26. 

•  • 

Schonfeld, 

1863. 

Yellow  red. 

Ilia!! 

«4.  Dec  24. 

1887.    Feb.  23. 

Kocb, 

1782. 

Very  red. 

Illa!!! 
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Proeeedmgt  qf  the  Royal  Irish  Academy. 


No. 

Star. 

R.A.,  1890.0 

Decl.  1890.0 

Change  of  Magnitude. 

Mcaa  F 

Max. 

Min. 

T>^ 

66 

/GarinflB,     .    .    . 

H.    M. 

9    42 

a. 
14 

e 

-  62 

01 

3-7 

4*2 

31 

66a 

-Leonis,   .    .    . 

9    68 

67 

+  21 

47-2 

8-6 

<18 

a&o 

67 

RVelorum,      .    . 

10      2 

1 

-61 

39*2 

6-6 

7*6 

.. 

68 

R  AntluB,    .    .    . 

10      6 

1 

-  87 

11*4 

6*6 

<8 

.. 

69 

SCarinn,    .    .    . 

10      6 

62 

-  61 

0-6 

6} 

9 

7  mod 

69a 

ULeonis,    .     .    . 

10    18 

10 

+  14 

33*6 

«* 

<13 

.. 

70 

UHydiw,   .    .    . 

10    32 

7 

-  12 

48-6 

4-3-6-2 

6*1-6*3 

194- 

71 

RUneMajoris,'. 

10    36 

61 

+  69 

21-2 

6-0-8-1  . . 

13*2 

802- 

72 

ilAigOs,      .    .    . 

10    40 

47 

-  69 

6-3 

>1 

<7 

Irregd 

72a 

—  Leonis,  .    .    . 

10    47 

60 

+  14 

18-1 

9 

•  • 

+  36, 

73 

TCariiMB,    .    .    . 

10    60 

63 

-  69 

66-0 

6-2 

6*9 

. . 

74 

R  Graterifl,  .     .    . 

10    66 

9 

-  17 

44-1 

>8 

<9 

.. 

76 

SLeoniB,     .    .    . 

11      6 

9 

+    6 

3-6 

9-0-9'7 

<13 

187- 

76 

TLeonis,     .    .    . 

11    32 

49 

+    3 

69-0 

10  P 

<13 

I  1  0 

77 

X  Yirginifl,  .    .     . 

11    66 

13 

+    9 

41-3 

7-0 

<10 

78 

RGomiB,     .    .    . 

11     68 

36 

+  19 

23*8 

7-4-8-0 

<13 

363 

79 

T  Virginig,       .     . 

12      8 

68 

-    6 

26*4 

8-0-8*8 

<13 

337 

80 

RCorri,      .    .    . 

12    18 

66 

-  18 

38-6 

6*8-7*3 

<  11*6 

318-« 

81 

Z  YirginiB,  .     .     . 

12    28 

12 

-    3 

48*9 

8*0 

14 

219 

82 

TUracMajoris,   . 

12    31 

23 

+  60 

6-6 

6*4-8*6 

13 

256-6 

83 

RViiginifl, .    .     . 

12    82 

66 

+    7 

36*6 

6*6-7*6 

10-10*9 

145-7 

84 

RMuace,    .    .    . 

12    36 

23 

-  68 

48*2 

6*6 

7*4 

0-8 

86 

S  Unas  Majoris,    . 

12    39 

8 

+  61 

41-7 

7*2-8*2 

10*2-12-8 

224-8 

86 

U  Virginia,.    .     . 

12    46 

31 

+    6 

8*7 

7*7-8*1 

12*2-12-8 

207-4 

87 

W  Virginifl,      .     . 

13    20 

21 

-     2 

48*6 

8*7-9*2 

9*8-10*4 

17-21 

88 

VVirginiB,.    .     . 

13    22 

7 

+    2 

36-2 

8*0-9*0 

<18 

251 

89 

RHydnD,    .    .    . 

13    23 

43 

-  22 

42-7 

4-0-6*0 

10? 

4S4± 

90 

8  Virginia,  .    .    . 

13    27 

16 

-    6 

37-7 

6*7-7*8 

12*76 

3740 
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0f  Manual. 

Date  of  Mlnimiim. 

Discoverer. 

Colour. 

Spectmm. 

•  • 

AtCoidoba, 

1871. 

Yellow. 

__ 

April.  4  ± 

.. 

Becker, 

1882. 

— 

— 

.. 

Thome. 

— 

— 

.. 

Gould, 

1872. 

— 

— 

.. 

•  • 

Gould, 

1871. 

Beddiah. 

— 

.. 

•  • 

Peters, 

1876. 

— 

— 

.    D«.  11-78. 
.   r«K21. 

•  • 
1887.    Sept  13. 

Birmiiigham  and 

Gould. 
PogBon,             1863. 

Beddiah. 

III4I!! 
Ilia!! 

•  . 

.. 

BuTchell, 

1827. 

Orange. 

Bright  lines. 

. . 

Peters. 

— 

— 

.. 

•  • 

Thome, 

1872. 

— 

— 

.. 

•  • 

Winnecke, 

1871. 

Very  red. 

III«!! 

I   Sept  14-8 

.. 

Chaoomac, 

1866. 

TeUowiflh. 

— 

•  . 

.. 

Peters, 

1862. 

— 

— 

.. 

.. 

Peters, 

1871. 

— 

— 

3.    0CL2X. 

.. 

Schoufeld, 

1866. 

Beddiah. 

— 

6.    Dec  16. 

.. 

Boguslawaki, 

1849. 

Very  red. 

III? 

0.   Dee.  2-78. 

.. 

TTArlifiaTH, 

1867. 

Bed. 

Ill  a  I 

2    Oct. 

.. 

M.M.Heiuy, 

1874. 

— 

— 

«.   50T.17. 

1886.    Not.  28. 

Hencke, 

1866. 

Bed  yellow. 

Ilia 

«.   ApnI9i 

.. 

Harding, 

1809. 

Bed  yellow. 

Ilia! 

•  • 

.. 

Gould, 

1871. 

None. 

— 

i7.    Mar.  13. 

1887.    July  11. 

Pogson, 

1863. 

Strongredyellow. 

Ilia 

».   June  18-5. 

1866.    Iffar.  28-3 

Harding, 

1831. 

Beddiah. 

Ilia!! 

.. 

.. 

Schonfeld, 

1866. 

Beddiah. 

III? 

57.    6€pt4. 

.. 

GddBchmidt, 

1867. 

Yellow  red. 

III? 

»9.   1U7». 

.. 

Maraldi, 

1704. 

Strong  red. 

Ilia!!! 

».   May  116. 

1883.    July  4. 

Hind, 

1862. 

Strongredyellow. 

III!! 
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Proeeedinga  of  the  Royal  Jrith  Academy. 


No. 

Star. 

R.A.,  1890.0 

Decl. 

1890.0 

Change  of  ma^tnde. 

Mean   P< 

Max. 

Min. 

Dayi 

91 

Y  Viiigmi*,  .    .    . 

H.    M. 

13    28 

a. 
60 

e 

-  12 

0 
38-9 

6 

8P 

9 

91a 

—  Virginis,      .    . 

13    69 

8 

-    8 

40-2 

11-0 

<18 

366 

9lb 

—  Virginis,      .     . 

14      4 

26 

-  12 

46-9 

9 

14 

.. 

92 

B  GenUuri,      .    . 

14      8 

39 

-  69 

24*0 

6 

10 

.. 

93 

TBootia,     .    .    . 

14      8 

66 

+  19 

84-9 

9-7  P 

<13 

.. 

«93<i 

—  Bootii,    .     .    . 

14     18 

69 

+  16 

49*2 

9-2 

10-2 

121-^ 

94 

SBootis,     .    .     . 

14     19 

12 

+  64 

18*2 

8-1-9-4 

13-6 

272-^ 

94a 

V  Bootii,     .    .    . 

14    26 

19- 

+  39 

21-0 

7-0 

9-4 

266*. 

96 

14    26 

64 

+  84 

19-9 

7-8-8-6 

12  P 

25S-i 

96 

BBootiB,     .    .    . 

14    32 

21 

+  27 

12*8 

6-9-7-8 

11-3-12-2 

223-< 

96a 

—  Libne,    .    .    . 

14    34 

14 

-  17 

10-9 

9-3 

12*2 

966 

34BootlB,    .     .    . 

14    38 

36 

+  26 

69-8 

6-2 

6-1 

361  ! 

96e 

UBootls,    .    .    . 

14    49 

14 

+  18 

8-6 

9-9-6 

13-6 

175i 

»97 

SLibne,.    .    .     . 

14    66 

6 

-    8 

4-8 

4-9 

6-1 

2*  7*^  61- 

98 

T  Trian.  Aiutralis, 

14    69 

29 

-  68 

17-7 

7-0 

7-4 

1  i 

98a 

—  LibwD,    .    .    . 

16      4 

28 

-  19 

36-9 

10 

<  13-6 

700  d 

99 

B  Trian.  Aiutralis, 

16      9 

66 

-66 

6*6 

6-6 

8-0 

8-4 

•100 

U  Corona,  .    .    . 

16    13 

43 

+  32 

3*0 

7-6 

8-8 

3*10*»61- 

101 

S  Libra,      .    .    . 

16    16 

6 

-  19 

69-4 

8-0 

12-6 

190  i 

102 

S  Serpentia,      .     . 

16    16 

30 

+  14 

42*6 

7-6-8-6 

12-6  P 

361 

103 

S  Coronio,   .     .    . 

16    16 

66 

+  81 

46-8 

6-1-7-8 

11-9-12-6 

360-4 

104 

T  Libra,      .     .    . 

16    29 

61 

-  20 

47-9 

11 

<14 

302  or  ^ 

106 

U  Libre,     .    .    . 

16    31 

37 

-  16 

48*6 

11 

<13 

380  or  ^ 

^106 

—  Libra.     .    .    . 

16    86 

38 

-  20 

49-6 

9 

<14 

22s 

106a 

—  Libre,    .    .    . 

16    40 

6 

-  20 

47-1 

11 

<13 

<  1  yeai 

•107 

B  Corona,  .    .    . 

16    44 

4 

+  28 

29-7 

6-8 

13 

Imegula 

108 

B  Serpentia,     .    . 

16    46 

37 

+  16 

28-1 

6-6-7-6 

<11 

357*6 

109 

VCorontB,  .    .    . 

16    46 

86 

+  39 

64-2 

7-6 

12 

35703 

«  Bazendell's  V  Bootis.  «  Algol  type.  c  Algol  type.  dT  Oe.  Axy.  X478a.  «  ScbSofeld  uys  * 
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— 

I>ate  of  Minimiun. 

Discoverer. 

Colour. 

opectmni. 

•  • 

•  • 

Schmidt, 

1866. 

YeUowish  white. 

•  • 

•• 

Peters, 

1880. 

— 

— 

•  • 

•  • 

Paliaa, 

1880. 

■— 

— 

June  28  ± 

.- 

Gould, 

1871. 

Bed. 

— 

•  • 

.. 

Bazendell,  , 

1860. 

— 

— 

.  Jaie26. 

1884.     Aug.  7. 

Baxendell, 

1859. 

Dull  orange. 

— 

.     Ilajl2. 

1886.     April4. 

Aigelander, 

1860. 

Eeddish. 

— 

-- 

•  • 

Dun6r, 

1884. 

— 

Ilia!! 

1.    Ko>T.  14. 

•  • 

Hencke, 

1858. 

Reddish. 

Ilia 

K    May  16. 

1886.     April  26. 

Aigelander, 

1858. 

Bed. 

Ilia!! 

•  • 

•  • 

Sch5nfeld, 

1885. 

— 

— 

J.     Feb.  24. 

•  • 

Schmidt, 

1867. 

Orange. 

Ilia! 

S.     Ja2ie23. 

1886.     Mar.  17. 

Baxendell, 

1880. 

— 

— 

•  ■ 

Schmidt, 

1859. 

Yellowish  white. 

— 

•  • 

Gould. 

None. 

— 

•  • 

PaUsa, 

1878. 

— 

— 

.• 

.. 

Gould, 

1871. 

None. 

— - 

.. 

.. 

Winnecke, 

1869. 

Trifling. 

— 

.. 

•  . 

BoieUy, 

1872. 

Somewhat  reddish. 

Ilia! 

rs.    Jaws?. 

•  • 

Harding, 

1828. 

Bed. 

III!!! 

87.     April  29. 

•  . 

Hencke, 

1860. 

Bed  yellow. 

Ilia!! 

• . 

•  • 

Peters, 

1880. 

— 

— 

.. 

.. 

Peters, 

1880. 

— 

— 

SO.     Mmj  18. 

.. 

Peters, 

1880. 

— 

— 

• . 

•  • 

Peten. 

— 

— 

.. 

1883.    Aug. 

Kgott, 

1795. 

Yellow. 

Continuous. 

«2.     FeK. 

.. 

Haxding, 

1826. 

— 

III!! 

»3.     8^t.5. 

•• 

BuD^r, 

1878. 

Y6Uow  red. 

IIU 

no 

Proceedings  of  the 

Boyal  Irish  Academy. 

No. 

Star. 

R  A.,  1890.0     Docl.  J890.0 

Change  of  liagattadfi. 

Max. 

Min. 

109a 

—  Lupi,       .     .     . 

16 

X. 
46 

ft. 
20 

e 

-  86 

68*0 

9-0 

12 

•  • 

110 

R  Libra,     .    .    . 

15 

47 

22 

-  15 

64-6 

9-2-10-0 

<13 

7S3 

110a 

-libra,    .    .    . 

16 

60 

4 

-  17 

68*9 

8* 

12 

•  • 

-HI 

T  Corons,  .    .    . 

16 

64 

64 

+  26 

14-1 

20 

9-6 

> 

112 

R  Herculifl,      .    . 

16 

1 

16 

+  18 

41-0 

8-0-9-0 

<18 

319 

113 

—  Bcorpii,  .    .    . 

16 

2 

5 

-  21 

13-9 

IIP 

? 

406,  OT  ^ 

M14 

-  Scoipii,  .    .    . 

16 

6 

20 

-  19 

61*0 

10  P 

<18 

224-; 

'116 

TScorpii,    .     .     . 

16 

10 

29 

-  22 

421 

7-0 

<10 

-. 

116 

RScorpii,    .    .    . 

16 

11 

6 

-  22 

40-3 

9-10-6 

<  12-6 

223 

117 

S  Sooipii,    .    .    . 

16 

11 

7 

-  22 

37-3 

9- 1-10-6 

<  12-6 

176S 

117a 

—  Ophiiicbi,    .     . 

16 

15 

29 

-    7 

26-2 

9 

<11 

326 

118 

UScorpii,    .     .     . 

16 

16 

8 

-  17 

37-6 

9P 

<12 

.. 

118a 

—  Opbiucbi,     .     . 

16 

20 

37 

-  12 

10-0 

7-1 

9-6 

309  t 

119 

U  Herculis, .    .    . 

16 

20 

67 

+  19 

8-6 

6-6-7-7 

11-4-11-6 

408-3 

120 

XScorpii,    .     .     . 

16 

23 

14 

-  19 

161 

11-5 

<13 

1_3  9i 

n 

121 

g  (30)  Heroulia,     . 

16 

25 

2 

+  42 

7-6 

6 

6-2 

40-125 

122 

T  Opbiucbi,     .     . 

16 

27 

27 

-  16 

63-8 

10 

<  12-5 

123 

S  Opbiucbi,      .     . 

16 

27 

66 

-  16 

65-7 

8-3-9-0 

<  12-5 

2S3-S 

*124 

—  Horoulii,     .     . 

16 

31 

18 

+  37 

33-9 

80 

<  11-6 

281-2 

125 

R  TJns  Minoris,  . 

16 

81 

32 

+  72 

30-0 

8-6 

10-6 

166? 

125a 

R  DraooniB,      .    . 

16 

32 

21 

+  67 

2-6 

7-8-7 

<13 

244-5 

126 

S  Herculia,  .     .     . 

16 

46 

63 

+  15 

7.7 

6'9-7-7 

11-6-12-2 

303 

*127 

—  Opbiucbi,     .     , 

16 

63 

20 

-  12 

43*5 

H 

P 

.. 

/127a 

—  Herculia,     .    . 

16 

64 

14 

+  36 

13-9 

9-0 

11-7 

128 

R  Opbiucbi,     .    . 

17 

1 

24 

-  16 

66-1 

7-6-8-1.. 

<12 

302-4 

129 

a  HerculiB,  .    .    . 

17 

9 

38 

+  14 

31-0 

8-1 

3-9 

Irregukr. 

nso 

U  Opbiucbi,     .    . 

17 

10 

67 

+    1 

20-1 

6-1 

6-8 

04  20h7»4I- 

131 

u  (68)  Herculis,     . 

17 

13 

16 

+  33 

131 

4-6 

6-4 

87-40 

a  Nova,  x866. 


6W.  Scorpii,  Pickeriof . 


cNova,  x86o. 


d  W  Herculis,  Pickering. 
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--.^ 

DatoofMin. 

JjaCOmtOtm 

Colour. 

Spoctruni. 

•  • 

•  • 

Gould, 

1886. 

^.^ 

_ 

April  8, 

•  • 

Pogwn, 

1868 

Somewhat  reddish. 

— 

JimeP 

.. 

Peters, 

1886. 

— 

— 

May  IS. 

•  • 

Bini^lTTP'H|tpi 

1866. 

TeUow. 

Bright  Unes. 

.    July  21. 

•  • 

Argelander, 

1866. 

Bed. 

— 

.     Aug. 

-. 

Peten, 

1880. 

— 

— 

t.     July  9-7. 

•  • 

Palisa, 

1877. 

— 

— 

S.    jTdySS. 

•  • 

Auwen  and 

Pogson, 
ChaconuM, 

1860. 
1868. 

Trifling. 

— 

3.    Kay  14-5 

•  • 

Chacomao, 

1864. 

Trifling. 

— 

•  • 

•  • 

SchSnfeld, 

1881. 

— 

— 

, . 

.. 

Pogson, 

1863. 

— 

— 

»5.    Har.(«id). 

•  • 

I  Birmizigliazni 
(Dun^p, 

1876.) 
1883.) 

Very  red. 

11141! 

M.    ICmy  81.  \ 

•  • 

Hencke, 

1860. 

Bed  yellow. 

ina!! 

.. 

•  • 

Peters, 

1880. 

— 

-- 

84.    Oct.  22. 

1887.    June  9. 

BazendeD, 

1867. 

Bed  yellow. 

nia!!! 

•  • 

•  • 

Pogson, 

1860. 

— 

— 

66.    Mar.  4-4. 

•  • 

Pogson, 

1864. 

Yellowish  white. 

— 

«5.    gm^ 

•  • 

Dim6r, 

1880. 

Bed  yellow. 

Illfl! 

iSi.    Dm.  1. 

1886.    Sept.  27. 

1881. 

Bed. 

Ilia 

M.    Jin.  2. 

•  • 

Geelmuyden, 

1876. 

Yellow  red. 

Ilia 

»5.    JuMll. 

•  • 

Schonfeld, 

1866. 

Bed  yeUow. 

Ilia! 

)4S.    MayX 

.. 

Hind, 

1848. 

Very  red. 

— 

•  • 

.  • 

Bazendell, 

1880. 

— 

— 

865.    OeL21-7. 

•  • 

Pogson, 

1863. 

Faint  red. 

Ilia!! 

•  • 

/    1884.  jime22, 
10h29»-4  Camb. 
(U.8.A.),  M.T.  ) 

•  • 

6irW.Hei8cheI,  1796. 
Sawyer,            1881. 
Sohmidt,           1869. 

Orange. 
Trifling. 
Beddish. 

Ilia!!! 
la 

0S0wm,a^    ScbaaleIdta7s"Kr0Urotb" 


/V  Herculit,  Pickering. 
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Proeeedingt  of  the  Boyal  Irith  Aeademff. 


No. 

Star. 

ILA.,x890.o 

Decl. 

1890.0 

Change  of  liacmtnda. 

Iffeaa  Si 

Max. 

Min. 

D^ 

•182 

Nora  Sopentarii, . 

H.     M. 

17    24 

B. 

8 

• 
-  21 

23*3 

>1 

P 

? 

138 

X(3)Sagittaril,    . 

17    40 

38 

-  27 

47-2 

4 

6 

7i 

184 

WMSagittarii,  . 

17    58 

0 

-  29 

35*1 

6 

6-5 

7-1 

185 

THerculia,.    .    . 

18      4 

56 

+  81 

01 

6-9-8-8 

11-4-12-7 

165-| 

185« 

—  Sagittuii,    .    . 

18     14 

55 

-  18 

54-5 

5-6 

6-6 

5-1 

186 

TSetpentiB,     .    . 

18    23 

27 

+    6 

13*6 

9-1-10-0 

<  12-8 

3421 

187 

VSagittarii,     .    . 

18    24 

58 

-  18 

20-8 

7-5? 

9-5  P 

138 

UBagittarii,     .    . 

18    25 

24 

-  19 

12-3 

7-0 

8-8 

6-7 

138a 

—  8erpentiS|    . 

18    33 

4 

+     8 

43-7 

6*8 

9-0 

300i 

139 

TAquilflB,    .    .    . 

18    40 

28 

+    8 

37-7 

8-8 

9-6 

IzngoSa 

140 

BSoati,      .    .    . 

18    41 

36 

-    6 

49*8 

4-7-5-7 

6-0-8-6 

, , 

141 

fc  PaToniB,  .    .    . 

18    45 

87 

-  67 

22-3 

40 

6-6 

9-1 

142 

$  LyrsBi  •    .    •    . 

18    46 

1 

+  83 

14-1 

3-4 

4*5 

12-S 

143 

B(18)L7nB,    .    . 

18    52 

0 

+  48 

48-0 

4-8 

4-6 

46? 

144 

6  CoioiUB  AuBtralis, 

18    58 

43 

-37 

6*5 

9-8 

11-6  P 

6-2 

145 

BCoaxnusAiutraliB, 

18    54 

28 

-  37 

6*4 

10-5-11-6 

<  12-6 

31? 

»146 

RAquiks,   .    .     . 

19      1 

5 

+    8 

3-8 

6-4-7-4 

10-9-11-2 

3451 

147 

TSagittarii,     .    . 

19      9 

54 

-  17 

9-8 

7-6-8-1 

<11 

381 

148 

BSagittarii,    .    . 

19     10 

14 

-  19 

30-0 

7.0-7-2 

<12 

270 

149 

SSagittarii,     .    . 

19    13 

0 

-  19 

18-4 

9-7-10-4 

<  12-7 

230 

149a 

UAqufla,   .    .     . 

19    23 

26 

-    7 

16-2 

6-3 

7-3 

71 

150 

V  (51)  Sagittarii,  . 

19    29 

21 

-  24 

57-6 

.     6*3 

6-7 

, , 

151 

BCygni,     .    .    . 

19    33 

62 

+  49 

67-2 

6-9-8-0 

<18 

420-2 

'152 

Noya  YulpecttlflD,  . 

19    43 

3 

+  27 

2-6 

8 

? 

,, 

153 

SVulpeoulaB,    .    . 

19    43 

53 

+  27 

0-8 

8-86 

9-96 

67-7« 

154 

xCygni,     .    .    . 

19    46 

20 

+  32 

38-2 

4-0-6-0 

12-8 

406-5 

155 

i|Aqui]B9,    .    .     . 

19    46 

62 

+    0 

43*4 

3-6 

4-7 

7*  4^  14- 

155a 

S(10)SagiHsB,. 

19    51 

0 

+  16 

21 

5-6 

6-4 

8-38 

a  Nova,  1604. 


S  Sch5nfeld  says  "  aatgeseidmet  xoth." 


cVmm^tfifo. 
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oTlCas. 

DateoflTm. 

DiMovemr. 

Coloar. 

Spectrum. 

J.  BruDowBki, 

1604. 

„^ 

„_ 

•  • 

.. 

Schmidt, 

1866. 

YeUow. 

— 

.. 

Schmidt, 

1866. 

YeUow. 

— 

April  98. 

1886.    Dec  6. 

Argelander, 

1867. 

Reddish. 

— 

8cp.  24-83. 

-. 

Sawyer, 

1886. 

— 

— 

6«pl.  14. 

.. 

BazeDdell, 

1860. 

Deep  yellow  red. 

— 

•• 

.. 

Quirling, 

1865. 

— 

— 

Oct.  30*7 

1888.    Oct  20*62, 

Schmidt, 

1866. 

Yellow  red. 

— 

F«b.  18. 

.. 

Espin, 

1886. 

Bed. 

Ilia!!! 

, , 

, , 

Winnecke, 

1860. 

**  Plum  colour." 

— 

Not.  16.    ) 
Oct.  27.     ] 

1887.    Not.  23. 

Pigott, 

1796. 

Bed. 

— 

.. 

Thome, 

1872. 

— 

— 

.. 

Gfoodijcke, 

1784. 

Yellowish  white. 

Bright  lines. 

.. 

BaxendeU, 

1866. 

Bed. 

ITIa!!! 

.. 

Schmidt, 

1866. 

— 

— 

.. 

Schmidt, 

1866. 

— 

— 

.     F^lO-7. 

1864.    Sept  27. 

Argelander, 

1856. 

Very  red. 

Ilia!! 

.     Oct.  17. 

.. 

PogBon, 

1863. 

Beddiflh. 

— 

.    J«]m28. 

.. 

Pogeon, 

1858. 

BedyeUow. 

Ilia!! 

K    Not.  90. 

.. 

Pogaon, 

1860. 

TrifliDg. 

— 

\.    Sept.  20*01 

Cam.  (U.S.A.)M.T. 

Sawyer, 

1886. 

— 

— 

.. 

.. 

At  Cordoha. 

Pale  yellow. 

— 

(.     lbr.22. 

.. 

Pogaon, 

1852. 

Very  red. 

Ilia! 

.. 

>• 

Anthelm, 

1670. 

— 

— 

S.    Oct  23. 

1886.  Dee.  16. 

Bogenou, 

1887. 

YeUow  red. 

Ilia 

1.  Nor.  23. 

.. 

JTiT^Ti^ 

1686. 

Very  red. 

lUa!!! 

.. 

.. 

Pigott, 

1784. 

Yellow. 

II  a 

•- 

•• 

Gore, 

1886. 

Pale  yellow. 

— 

B.  I.  ▲.  FBOC.,  8SB.  m.  TOL.  I. 
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No. 

Star. 

R.A.,  1890.0 

Decl.  1890.0 

Charge  of  Magnttude. 

Mean 

dI 

Max. 

Min. 

U6b 

—  Cygni,    .     .     . 

H. 

19 

M. 

58 

8. 

20 

• 
+  49 

44-2 

M 

<13 

156 

S  Cygni,      .    .     . 

20 

3 

14 

+  67 

40-2 

8-8-10-1 

<13 

IZi 

167 

B  Capricomi,   .    . 

20 

5 

8 

-  14 

35-7 

8-8-9-7 

<13 

w, 

•158 

SAquilaB,    .     .     . 

20 

6 

34 

+  16 

17-6 

8-4-^-9 

10-7-11-7 

146- 

»159 

-  Sagittarii,     .     . 

20 

8 

1 

-  22 

18-7 

11 

<13 

14] 

« 

160 

BSagitt»,  .     .     . 

20 

9 

2 

+  16 

23-6 

8-5-8-7 

9-8-10-4 

rs 

161 

R  Delphini,      .    . 

20 

9 

36 

+    8 

46'3 

7-6-8-5 

12-8 

2S4 

•161a 

VCaprioomi,   .     . 

20 

10 

40 

-  21 

38-4 

6-5? 

8-5? 

y 

'162 

P  (34)  Cygni,    .     . 

20 

13 

44 

+  37 

41-5 

3-5 

<6P 

■' 

168 

U  Cygni,      .     .     . 

20 

16 

11 

+  47 

82-9 

7-5-7-8 

<11 

461 

•164 

RCephei,    .    .     . 

20 

7 

36 

+  88 

47-8 

6P 

10  P 

9 

165 

—  Capricomi,  .     . 

20 

85 

17 

-  19 

24-0 

9 

11 

" 

165a 

V  Cygni,     .     .     . 

20 

37 

46 

+  47 

44*9 

6-8-9-6 

13 

440 

a66 

S  Delphini,      .     . 

20 

38 

1 

+  16 

41-5 

8-4>90 

10-4-11-1 

275^ 

166a 

X  Cygni,    .     .     . 

20 

39 

5 

+  85 

11-4 

6-4 

7-2-7-7 

,« 

^167 

T  Delphini,      .    . 

20 

40 

15 

+  16 

0-0 

8-2-101 

<13 

331M 

167a 

—  Delphini,     .     . 

20 

40 

26 

+  17 

41-6 

6-3 

7-4 

nil 

168 

U  Capricomi,  .    . 

20 

42 

1 

-  16 

11-2 

:o-2-io-8 

<18 

20S'i 

169 

T  Cygni,     .     .     . 

20 

42 

47 

+  88 

58-2 

6-5  P 

6P 

365? 

170 

TAqnarii,  .     .     . 

20 

44 

8 

-    5 

33-2 

6-7-7-8 

12-4-12-7 

203-2 

170a 

—  Vulpeciil®,  .     . 

20 

46 

34 

+  27 

48-9 

5-5 

6-6 

H 

» 170ft 

-Cygni,    .     .     . 

20 

47 

44 

+  34 

151 

7-1 

7-9 

lM2i»l 

171 

RVulpeculBB,  .     . 

20 

69 

30 

+  23 

231 

7-5-8-5 

12-5-13-0 

137-5 

172 

—  Capricomi,  .    . 

21 

0 

12 

-  24 

21-8 

9J 

<  130 

326  or  -; 

173 

—  Capricomi,  .     . 

21 

2 

15 

-21 

47-6 

11-6P 

<13 

21:  i 

174 

63  Cygni,    .     .     . 

21 

2 

48 

+  47 

12 

4-7 

6 

±5yeaii 

176 

TCephei,    .     .     . 

21 

7 

69 

+  68 

2-6 

6-2-6-7 

9-5-9-9 

390 1 

176 

T  Capricomi,   .     . 

21 

15 

56 

-  16 

37-4 

8-9-9-7 

<13 

269-4 

J 

«  T  Aquilae,  Baxendell. 


^  M  c=  a,  or  M  s  4. 


r  Variation  confirmed  by  Sa&rik  and  Gore. 
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rM,,^ 

Date  of  Muumnm. 

Colour. 

Spectrum. 

Mff.28t 

Eqnn. 

1887. 

Pale  red. 

Ilia!!! 

Aog.  11  ± 

•  - 

Aigdonder, 

1860. 

Beddiah. 

— 

OcL3. 

•  • 

Hind, 

1848. 

Bed. 

— 

Not.  23. 

1886.     Dec.  2. 

Bazendell, 

1863. 

Beddish. 

— 

June. 

Peters, 

1880. 

— 

— 

Not.  27 . 

1886.     NoY.  10. 

Baxendell, 

1869. 

TeUowred.. 

— 

July  13-6. 

•  • 

Heacke,  - 
SchSnfeld, 

1861.) 
1869.) 

Beddiah. 

— 

.. 

-• 

Secchi, 

1869. 

'Buby.' 

Ill  4! 

.. 

m   « 

JaneoQ, 

1600. 

Yellow. 

Bright  lines 

Aug.  17  ± 

1887.     May  81. 

Knott, 

1871. 

Very  red. 

III  6 

.. 

• . 

Pogson, 

1866. 

Beddiah  P 

— 

.. 

Hind, 

1854. 

— 

— 

Bee.  30. 

1885.     Hay  31. 

Birmingliaiii, 

1881. 

— 

Hid! 

Oct.  15. 

1886.     June  26. 

Baxendell, 

1860. 

Yellow  red. 

— 

.. 

Chandler, 

1886. 

— 

— 

.    Julyl. 

•  • 

1863. 

Yellow  red. 

— 

.. 

Eipin. 

1884. 

Bed. 

Tlla!!! 

.    Sept  19. 

PogKm, 

1868. 

— 

— 

I 

Schmidt, 

1864. 

Yellowiah  white. 

— 

L    Wy31.      1  1870.    July  20. 

Goldnmdt, 

1861. 

Beddiah. 

— 

1 

Sawyer, 

1886. 

— 

— 

a886.  Dec9,6b22- 
|*Cain.(U.8.A.),M.T. 

1  Chandler, 

1886. 

— 

— 

r.  Octso± 

1887.    Aug.  21  ± 

Argelander, 

1868. 

Yellow  red. 

Ilia 

).    Jnly. 

.. 

Peters, 

1880. 

— 

— 

0.    Sept. 

.. 

Peters, 

1880. 

— 

— 

., 

Espin, 

1882. 

Yellow. 

— 

7.   Mtf.  20. 

1887.    Ho?.  14. 

Cenuki, 

1879. 

Bed. 

Ilia!!! 

•• 

•• 

Hind, 

1864. 

Faint  yellow. 

— 

"blokh  "  (!)       /R  Ddphini,  Baxendell.       /■  S  Delphini,  Baxendell.       A  Algol  type. 

i2 


116 

Proceedings  of  the  Boyal  Irish  Academy. 

1 

CbangeofMacnitade. 

Meal 

No. 

Star. 

R  JL,  1890.0 

Decl. 

1890.0 

D4 

Max. 

Mia. 

H.    K. 

8. 

• 

. 

•17«« 

WCygni,    .     .     . 

21    31 

58 

+  44 

52-9 

5-8-6-2 

6-7-7-8 

ISM 

177 

SCepliei,    .    .    . 

21    36 

35 

+  78 

7.7 

7-4-8-5 

11-6 

481 

»178 

Note  Cygni,     .    . 

21    37 

23 

+  42 

20-4 

3 

P 

f 

179 

MCephei,     .    .    . 

29    40 

8 

+  58 

16-5 

3-7 

4-8 

Imi 

179a 

—  Aquarii,  .     .     . 

21    67 

20 

-  17 

9-4 

11 

<18 

lOfti 

180 

TPegaai,     .    .    . 

22      3 

32 

+  12 

0-1 

8-8-9-3 

<  12-6 

^ 

180a 

R(r)Fiaoi8Austn]u, 

22    11 

45 

-  30 

9-2 

8-5 

11 

181 

aCephei,     .    .    . 

22    25 

5 

+  67 

51-1 

3-7 

4-9 

5*8M7"3I 

181a 

RTndi,  .... 

22    28 

8 

-67 

51-3 

8 

<11 

.. 

182 

—  Aquarii,  .     .     . 

22    30 

7 

-    8 

10-6 

9 

<13-6 

> 

182a 

B  LaoertaB,  .    .    . 

22    38 

24 

+  41 

47-8 

8-6 

<13-6 

315 

183 

8  Aquarii,   .     .     . 

22    51 

13 

-  20 

55*8 

7-7-9-1 

<ll-6 

mi^ 

184 

iSPegasi,    .     .     . 

22    58 

27 

+  27 

29*2 

22 

2-7 

Irregnli 

185 

RPegaai.    .    .    . 

23      1 

7 

+    9 

570 

6-9-7-7 

12  P 

382 

186 

SPegari,     .    .    . 

23    14 

59 

+    8 

19-1 

7-6 

<  12-2 

316 

187 

B  Aquarii,  .     .     . 

23    38 

7 

-  15 

53-7 

5-8-8-5 

IIP 

3S5 

187a 

19Pieciuin,.    .    . 

23    40 

56 

+    2 

52-7 

4-8-5-2 

6-3 

l«i 

187* 

—  PhoBnicia,    .     . 

23    50 

44 

-50 

24*0 

8-5 

<11 

.. 

•188 

—  Ceti,  .... 

23    52 

16 

-    9 

34*4 

9.7 

<18 

PJ 

189 

BCaaaiopeis,  .    . 

58    52 

49 

+  50 

46*5 

4-8-6-8 

<12 

429 1 

190 

UCaa»iopei»,  .    . 

13    55 

89 

+  59 

44-5 

6 

9 

«  Birm.  587  B  DM  44*,  3877. 


S  Nora,  Z876. 


€AttNa€k,t^ 
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tf  Mannm. 

DateofMlnianun. 

Discoverer. 

Colour. 

Spectrnm. 

Jmii.29. 

1887.    Dec  8. 

Gore,                1884. 

Beddiah. 

Ilia!!! 

■  • 

1864.    Oct  16. 

Henoke,            1868. 

Very  red. 

IIIM 

.. 

.. 

Schmidt,          1876. 

Deep  yellow. 

Bright  linea. 

Hajll  ± 

1883.    Sept.  4  ± 

SirW.Henchel,l782. 

"Garnet" 

Ilia!! 

.• 

• . 

Peten. 

— 

— 

N«T.». 

.. 

Hind,               1863. 

Beddiah. 

— 

.. 

.. 

At  Coidoba. 

— 

— 

-. 

.. 

Goodrieke,        1784. 

Onnge. 

— 

•• 

•• 

AtCoidol». 

— 

— 

.. 

? 

— 

— 

.    Feb.  2± 

Deiohmiiller,    1883. 

Orange. 

— 

.    Abj.S. 

.. 

At  Bonn,          1853. 

Golden  yellow. 

— 

I    For.  14. 

1888.    Dee.  3. 

Schmidt,           1847. 

TeUowred. 

Illai!! 

t.    VayMt 

•  • 

Hind,                1848. 

Bed. 

— 

•  • 

Mazth,              1864  P 

Yellowiah  red. 

— 

>.    Jan.  4. 

•  • 

Raiding,          1811. 

Very  red. 

Ilia! 

4.    Aug.  19. 

.- 

Gould  and  Espin. 

Orange  to  orange 
red. 

Hid!!! 

.. 

.. 

Gould.              1886. 

— 

.. 

.. 

Peten,             1880. 

— 

— 

6.    Peb.6. 

.. 

Pogson,            1863. 

Very  red. 

— 

Siraiingluun  &  Secchi 

Very  led. 

IllaP 

118 


Proceedings  of  the  Royal  Irish  Aeademy. 


PBOVMOS 

No. 

Star. 

R  A.,  X890.0 

Decl.  x890u> 

Charge  of  Magnitoda. 

Max. 

Min. 

1 

-Pisoiuin.      .     . 

U. 
0 

M. 

16 

a. 

19 

e 

+    6 

22-6 

7 

9 

2 

LaUnde,  2698,      < 

1 

20 

16 

-    4 

81-9 

6-6 

7-8 

S 

lOOPifldom,    .    . 

1 

28 

66 

+  11 

69-6 

7 

9 

4 

La]ande,7172T&iiri, 

3 

47 

17 

+    7 

26*9 

H 

8 

6 

vPuppiB,    .    .    . 

7 

13 

16 

-  36 

641 

2-3 

3-3 

6 

—  Puppis,  .    .    . 

7 

22 

41 

-  11 

20- 1 

6-9 

6-6 

Hi 

7 

LacatUe,  3105  Pnppit, 

7 

66 

6 

-48 

66-7 

4-6 

6-2 

43 

8 

KPyxidis,  .    .    . 

8 

48 

21 

-  86 

7-8 

6J 

n 

•9 

—  Oancri,   .     .     . 

8 

62 

17 

+  11 

16-6 

7-7 

8-6 

10 

74Caiicii,   .    .    . 

9 

2 

2 

+  16 

9-6 

7 

9 

.. 

n 

—  Sertantis,    .    . 

9 

41 

34 

+    7 

8-6 

6 

9 

12 

—  Loom^   .    .    . 

10 

6 

4 

+  18 

8-6 

9 

<13 

•  • 

12a 

LL  20918  Hydne . 

10 

46 

17 

-  20 

37-9 

6? 

9P 

5 

13 

Birm.  277  Virginis, 

12 

19 

87 

+    1 

23 

6-6 

8-6 

.. 

14 

Binn.»  290  Can.  Venat., 

12 

39 

67 

+  46 

2-6 

4-6  P 

6-6 

880? 

16 

Lacaille,6o77Apodis, 

14 

46 

30 

-  76 

12-8 

H 

6i 

.. 

16 

-LibltB,     .     .     . 

16 

20 

44 

-  19 

36-1 

12 

<13 

.. 

17 

-libne,    .     .    . 

16 

37 

12 

-  10 

34-2 

7 

8-8 

4m(Ritk 

18 

—  Ophiuohiy 

17 

19 

48 

-22 

14-3 

11 

13 

.. 

19 

LacaiUe,7646Sagittarii 

18 

10 

19 

-  34 

8-8 

6-2 

7-4 

2-4! 

»20 

B.  636  Cygni,  .    . 

20 

6 

7 

+  47 

31-4 

7-6  P 

9-4  P 

271 1 

21 

I>M  +  3S,4ooaCygiii, 

20 

6 

14 

+  36 

370 

8-6 

10 

•22 

B.  641  Cygni,  .     . 

20 

9 

23 

+  38 

23-6 

6*6  1 

8-0  ± 

.. 

23 

—  Capricomi,  ^    . 

20 

21 

48 

-  17 

39- 1 

11 

<18 

.■ 

24 

p  Caprioomi,    .    . 

20 

22 

36 

-  18 

10 

4 

6 

26 

Anon.  Capricomi, . 

20 

24 

23 

-  12 

36-3 

H 

H 

•• 

aDM-t-xx« 

*X9S4 

. 

*  DM +  47!.  J 

1031.                  r 

DM  +  38-.3957. 
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119 


of  MaziBQa. 

Date  of  Minimmn. 

Colour. 

Spoctrtun. 

BoreUy,            1885. 





Gould,              1872. 

— 

— 

•. 

Borelly,             1885. 

YeUow. 

— 

.. 

At  Cordoba. 

— 

— 

At  Cordoba. 

Orange. 

— 

.    April  8. 

Espin,               1883. 

YeUow. 

— 

•  • 

S.  Williams,     1886. 

— 

— 

At  Cordoba,      1874. 

— 

— 

•  • 

Baxendell. 

"Ruddy." 

— 

•• 

BoreUy,            1885. 

— 

— 

Borelly,            1885. 

— 

— 

•- 

BoreUy,            1886. 

— 

~ 

.. 

Birm.  Chandler. 

Very  red. 

— 

.. 

.. 

Birmingham. 

"Scarlet." 

III*!! 

6.    April  2. 

1866.     Aug.  15. 

Schmidt. 

Orange. 

Ill  h\\\ 

•  • 

At  Cordoba. 

Red. 

— 

Borelly,            1885. 

— 

— 

•  . 

WeiBB. 

— 

— 

Borelly,            1885. 

— 

— 

Gould. 

— 

— 

86,    July  10? 

1886.    April. 

Espin,              1886. 

Red. 

— 

•• 

•  • 

Espin,               1886. 

Red. 

Illi!! 

•• 

.. 

Espin,              1887. 

Red. 

IV! 

♦• 

.. 

BoreUy,           1885. 

— 

— 

•. 

.. 

BoreUy,            1885. 

TeUowish  white. 

— 

•• 

•• 

At  Cordoba. 

— 

— 

120 

No. 

SUr. 

RJL,i89CM> 

Decl.  1890.0. 

ChaaieofMacBitade. 

MeaxxFe 

Max. 

IGa. 

26 

DM+3r.4«eCyfm, 

H.     M.       8. 

20    24    60 

• 
4-  89    86-7 

7-9  F 

9-2  P 

2$a 

20    41     19 

+  44    27-7 

81  F 

? 

27 

—  Capricomi,  .    . 

21      1      8 

-  16    12-9 

7 

9 

•• 

28 

—  Aqnarii, .     .     . 

21      2      6 

-  14    61-9 

12 

<13 

29 

'—  CtLpnoortu,  . 

21      4    23 

-  16    37-9 

10-6 

13 

80 

—  Aquariiy  . 

21      9      8 

-  14    64-9 

11 

<13 

81 

—  Aquariiy .    .     . 

21    22      3 

-  12    42-7 

11 

<13 

• 

32 

—  Gaprioorni,  .     . 

21    22    63 

-  16    36-7 

11 

13 

• 

• 

88 

DM  +  sr.»5«Cephd. 

22    32    16 

+  67    61-4 

70 

80 

• 

34 

W  Pudwii,      .     . 

23    34      6 

-    1    31-6 

7-6 

10 

• 

• 

PEOYISIOBTAL  LIST  ADI 

No. 

Star. 

R.A.,  1890^ 

Decl.  X890.0 

Mean  Period 

Max. 

Min. 

4a 

DM+3*,766  Ononis, 

H.      M.     8. 

6      0    14 

+    3    67-2 

9-2  P 

<11 

4b 

B.  121  Tauii,  .    . 

6    39      6 

+  20    38*4 

7F 

8F 

U 

DM+68%398CameU 

(6    26    22 

+  68    42-6) 

8-2  P 

9-3  P 

14a 

DM  +  40*,  2694,  . 

13    44     14 

+  40      6-3 

7-3  F 

9-2  P 

I4b 

DM  +  40*,  2701,  . 

13    47      6 

+  40    13-3 

6F 

P 

^  Reviud  Catalogue  of  Variable  Stan. 
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iteofMax. 

Date  off  Mill. 

Xyiscoverer* 

Colour. 

Spectrum. 

•  • 

Espin,              1885. 

Bed. 

__ 

•. 

EspiiL              1888. 

Orange  red. 

Not  continuouB. 

•• 

BoreUy,             1886. 

— 

— 

•• 

fiox^Uy,            1886. 

— 

— 

•  • 

BoreUy,            1886. 

— 

— 

.. 

BoreUy,            1886. 

— 

— 

•• 

BoreUy,            1885. 

— 

— 

.. 

BoreUy,             1885. 

— 

— 

.. 

Espin. 

Orange  red. 

— 

•• 

Argelander,       1869. 

— 

— 

*HS  FBE8S. 


DaieofMav. 

Date  of  Mia. 

Discoverer. 

Colour. 

Spectxuxa. 

Boss,                  1887. 

«_ 

__ 

Birmingliam,    1876. 

— 

— 

Espin,               1887. 

— 

Potttionforz88s.o 

Espin,               1888. 

— 

Ilia!! 

Espin,               1886. 

— 

— 
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NOTES. 


No.  Oa  Lalakde  405  Csri. — The  yoriabilitj  of  this  star  was  dis> 
covered  bj  Chandler  and  confirmed  by  Sawyer.  From  observations, 
1883,  August  25,  to  1884,  January  21,  Sawyer  finds  that  the  variation 
is  of  the  type  of  R  Scuti. 

No.  2.  R  Andbomsd^. — Maxima  were  observed  by  Schmidt,  1882, 
October  28  (mag.  6-7),  and  1883,  December  15  (mag.  7),  Sawyer 
observed  a  maximum,  1883,  December  1  (mag.  6*9),  and  1885, 
January  10  (6'6  m.).  It  has  a  remarkable  spectrum  of  the  third 
type,  but  with  irregularities  in  the  relative  intensity  of  the  bands 
(Dun6r). 

No.  6  a  Cassiopeia. — Sawyer  found  the  light  constant  between 
August  1  and  December  30,  1884;  January  10,  to  March  5,  1885; 
and  from  August  6,  1885,  to  January  1,  1886. 

No.  6  a.  Nova  Andbohsda. — The  star  suddenly  made  its  appear- 
ance in  August,  1885,  close  to  the  nucleus  of  the  great  nebula  in 
Andromeda  (31  Messier).  It  was  not  visible  to  Tempel  at  the  Florence 
Observatory  on  August  15  and  16,  but  is  said  to  have  been  seen  by 
M.  Ludovic  Gully  on  August  17.  It  was,  however,  certainly  seen 
by  Mr.  I.  W.  Ward,  at  Belfast,  on  August  19,  at  11  p.m.,  when  he 
estimated  it  9^  m. ;  and  independently  by  the  Baroness  de  Podma- 
niczky,  on  August  22  ;  by  M.  Lajoye,  on  August  30  ;  by  Dr.  Hartwig, 
at  Dorpat,  on  August  31 ;  and  by  Mr.  G.  T.  Davis  at  Theale,  near 
Beading,  on  September  1.  On  September  3  the  star  was  estimated  as 
7Jm.,  at  Dun  Echt,  by  Lord  Crawford  and  Dr.  Copeland,  and  its 
spectrum  was  found  to  be  **  fairly  continuous.''  On  September  4, 
Mr.  Maunder,  at  the  Greenwich  Observatory,  found  the  spectrum  **  of 
precisely  the  same  character  as  that  of  the  nebula,  t .  e,  it  was  perfectly 
continuous,  no  lines  either  bright  or  dark  being  visible,  and  the  red  end 
was  wanting."  Dr.  Huggins,  however,  on  September  9,  found  three 
to  five  bright  lines  between  D  and  <i  in  its  spectrum,  a  continuous 
spectrum  being  visible  from  D  to  F.  The  star  graducdly  diminished 
in  brightness;  on  December  10,  1885,  it  was  estimated  14m.  at  the 
Radcliffe  Observatory,  Oxford;  and  on  February  7,  1886,  it  had 
faded  to  the  16***  magnitude,  as  observed  with  the  26-inch  refractor  of 
the  Washington  Observatory.  A  series  of  measures  of  the  Nova  made 
by  Professor  Asaph  Hall  from  1885,  September  29,  to  1886,  February 
7,  gave  no  certain  indication  of  any  parallax. 
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No.  6i.  V  Cassiopblb  «  DM  47°,  194.  Observed  8-6  m.  by  Espin, 
1886,  November  30 ;  on  February  6,  1887,  it  was  only  9*9 ;  on  Fe- 
bruary 20,  11-0,  and  on  March  13  it  had  faded  to  13*0  m.  The 
Tariability  has  been  confirmed  by  Baxendell. 

No.  7.  U  CzPH£i. — Minima  of  this  remarkable  variable  were  ob- 
served by  Baxendell,  1885,  March  9,  9^43"'-5  (9*4  m.);  and  1885, 
Augusts,  WbZ'^'b  (9-3 m.);  by  Baxendell,  junior,  1885,  August  3, 
11*51-  (9-3m.);  and  by  Knott,  1885,  March  14,  9^32"  G.M.T.,  and 
March  19,  9*"  12-  G.M.T. 

No.  9  a.  —  FisciUH. — Found  to  be  variable  by  C.  H.  F.  Feters,  from 
observations  at  Clinton,  U.S.A.  (1879-1880);  he  found  it  10  m.  on 
January  5,  1880,  but  on  other  occasions  much  fainter,  and  sometimes 
inTisible     Later  observations  gave  a  period  of  330  or  ^-~days. 

No.  11.  £  Pisduic. — ^Dun6r  and  Yogel  find  a  spectrum  of  the  third 
type  with  very  large  and  dark  bands.  Maxima  were  observed  by 
Schmidt,  1881,  December  18  (mag.  7) ;  1882,  December  5*3  (mag.  8), 
[M,  Nach.,  2491);  and  1883,  Nov.,  17-5)  (mag.  7-5).  {A.  JST.,  2577). 

No.  13.  B  Abibiis. — Maxima  were  observed  by  Baxendell,  1884, 
August  3  (mag.  8-1),  and  1885,  February  3  (mag.  9*0),  "  the  lowest 
maximum  magnitude"  he  had  ever  observed  in  this  star.  {^Observatory, 
April,  1886.) 

No.  14.  o  (Mika)  Ceti. — The  following  are  observed  maxima  since 
1882:— 


Y«r. 

1 

Date  of  Max. 

BricbtneM. 

Obserrer. 

Remarkt. 

1884 

March  6  (P), 

4-6 

Sawyer, 

/  1  or  2  steps  brighter  than 
\     \  Ceti. 

1886 

'  February  4, 

2-7 

Gore, 

1885 

Febniazy  10, 

2-7 

Sawyer, 

4stepBle8sthanaGetL. 

1886 

February  11, 

2-9 

Knott, 

1886 

,  FebnuzyH, 

2*6 

Baxendell, 

1886 

December  22, 

4-9 

Gore. 

1886 

December  29  to  \ 
Jan.  13,  1886,  / 

4-6 

Numaen. 

1886 

November  20  (?)« 

4-3 

Gore. 

1886 

November  30, 

406 

Haikwick. 

1886 

December  30, 

4*4 

Sawyer. 
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Schmidt  observed  a  minimum,  1883,  November  28,  "  Helle  oehr 
wenig  geiinger  als  die  Nachbarsteme."  Period  since  last  Tninimnni 
347  ±days.  {A,N.y2577). 

No.  15.  S  Pebsei. — The  maximum  g;iven  in  the  Catalogue  was  ob- 
served by  the  Rev.  J.  Hagen,  s.j.  (TJ.  S.  A.),  mag.  7*6  (jprivaU  UU&r). 

No.  16  a.  TJ  Ceti. — A  variable,  discovered  by  Sawyer  on  the  night 
of  December  16,  1884,  when  it  was  7*0  m. ;  on  January  10,  1885,  it 
had  faded  to  8  m. ;  on  February  10,  to  9  m. ;  and  on  March  5,  1884,  it 
was  only  lO^m.  It  rose  to  another  maximum  in  1886.  The  starii 
Cjvidently  an  interesting  variable. 

No.  17.  T  Abietis. — Dun6r  finds  a  spectrum  of  the  third  type, 
with  enormously  large  and  dark  bands  in  the  green-blue. 

No.  18.  p  Feesei. — Duner  calls  the  spectrum  "superbe."  Sawyer 
found  the  light  nearly  constant  during  the  year  1884,  and  with  only 
slight  fluctuations  from  August  15,  1885,  to  January,  1886. 

No.  19.  /3  Pebsei  (Algol). — ^A  minimum  was  observed  by  Sawyer, 
1885,  December  24,  7^  21".     Cambridge  (TJ.  S.  A.),  M.  T. 

No.  20.  R  Pebsei. — Maxima  were  observed  by  Schmidt,  1883, 
January  20  (mag.  8*2) ;  1883,  August  27*0  (mag.  8*5) ;  and  by 
Baxendell,  1884,  March  5  (mag.  7-9) ;  and  October  6  (mag.  7*9)  ;  and 
'*  an  unusually  high  maximum ''  of  7*7  m.  on  December  6,  1885.  He 
finds  that  the  period  is  subject  to  slow  changes,  and  deduces  from  8 
maxima  a  period  of  210-06  days,  with  Epoch,  1870,  May  16'48,  and 
he  finds  that  *'  during  the  last  twenty  years  a  very  sensible  increase 
in  the  length  of  the  period  has  taken  place."  {Procesdinps,  L.  A.  S., 
Session  1883-84.) 

No.  22  a.  —  Taubi. — ^A  star  observed  by  Dr.  MoUer  and  Professor 
Vogel  on  the  night  of  February  24,  1880.  Spectrum  Ilia,  "Farbe 
rothlich  Gelb,  geschatzt,  9"*'2,  fehlt  bei  Argelander.''  Espin  could  not 
find  the  star  with  17i-inch  reflector,  September  14  and  30,  1886  ;  but 
on  January  16,  1887,  it  was  found  by  Gage,  with  the  same  telescope, 
of  the  9^  mag. ;  on  January  22  it  was  barely  of  the  10^  niag.,  and 
from  February  2  to  March  3  it  varied  irregularly  from  100  to  8*7, 
according  to  the  observations  of  Messrs.  Baxendell,  Espin,  and  Ward. 

No.  23.  R  Taxjbi. — Maxima  were  observed  by  Schmidt,  1882, 
October  15  (mag.  83),  and  1883,  September  15  (mag.  8). 
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Ko.  24  a,  R  Rbxtculi. — ^DiscoTered  in  1867,  at  the  Madras  Obser- 
Tatmy  by  tiie  Hmdoo  obeeryer,  Bagoonatha  Chary,  bat  not  included 
in  any  Catalogae  of  variable  stars  hitherto  published. 

No.  29.  c  Attbiojb. — Schmidt,  in  1883,  found  the  fluctuations  of 
light  yeiy  small.  The  mazinium  and  minimum  given  in  the  Catalogue 
were  obserred  by  Sawyer,  who  found  a  variation  of  about  ^  a  magni- 
tude in  1884.  My  own  observations ,  1875-1885,  show  a  variation  of 
about  I  a  magnitude. 

No.  30.  B  Lepobib. — The  maximum  given  was  observed  by  Sawyer 
(mag.  5-7). 

No.  32.  R  AuBiOiB. — A  maximum  observed  by  Schmidt,  1883, 
January  30*0  (mag.  7*8).  Increase  of  light  quicker  than  the  decrease. 
A  minimum,  1883,  November  3  (mag.  9-2)  {A.  N.,  2577).  Espin  finds 
that  the  bright  bands  of  the  spectrum  are  brighter  as  the  star  is  on  the 
increase,  and  fainter  as  it  decreases. 

No.  33.  S  AuBiGwS. — ^Maximum  observed  by  Dun6r. 

No.  34.  S  Obionis. — ^Maximum  observed  by  Enott. 

No.  340.  31.0RI0NIB. — ^My  observations  from  November,  1884,  to 
Febmary,  1887,  show  only  a  small  variation — 5*0  to  5*5,  with  appa- 
rently no  regular  period. 

No.  35.  8  Onioins. — Sawyer  found  the  light  of  this  star  constant 
from  January  2  to  April  10,  1883,  and  he  could  not  detect  the  '^  least 
ngn  of  variation  "  from  November,  1884,  to  February,  1885. 

No.  36.  T  Obiokis. — ^My  observations  of  this  star  from  January, 
1BS5,  to  February,  1887,  show  a  variation  of  about  half  a  magnitude. 
It  is  a  double  star,  02  111. 

Ko.  86  a.  —  Osioins. — No.  822  of  Bond's  Catalogue  of  Stars  in 
tbe  great  nebula  in  Orion.  It  was  independently  discovered  to  be 
niiable  by  Schmidt,  in  April,  1878,  and  by  Conmion,  in  1883,  by 
means  of  photography.  It  is  No.  161  of  my  Catalogue  of  Suspected 
Taiiables. 

87  a.  TJ  («'  Nova  ")  Obiokib.— Found  by  me  with  a  binocular  field- 
glaaB,  1885,  December  13,  9»»  20-  (Dublin,  M.  T.),  as  a  reddish  star  of 
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about  6  mag.  The  star  is  not  in  the  Dwrehmwterung  or  any  other 
Catalogae.  On  December  16,  Dr.  Gopeland  found  its  spectrum  a 
beautiful  banded  one  of  the  drd  type,  ''  7  dark  bands  being  readily 
distinguished  with  the  prism,''  and  suspected  the  existence  of  bright 
lines.  M.  "Wolf,  however,  found  that  the  presence  of  bright  lines  was 
not  confirmed  when  higher  dispersive  power  was  used.  He  considers 
that  the  spectrum  was  simply  that  of  the  well-known  third  type,  viz.  : 
a  continuous  spectrum  crossed  by  bands,  bounded  by  dark  and  sharp 
edges  towards  the  violet,  and  shading  away  towards  the  red.  He 
partially  resolved  the  dark  bands  into  lines.  Dr.  Gopeland  identified 
three  lines  in  the  spectrum  with  the  edges  of  three  bands  visible  in 
cometary  spectra,  and  the  spectrum  of  coal  gas,  but  these  views  were 
disputed  by  Mr.  Maunder.  The  star  slowly  faded,  and  at  the  begin- 
ning of  July,  1886,  was  found  by  Fr.  Schwab  below  the  12*^  magni- 
tude. It  afterwards  increased  again,  and  rose  to  another  maximum 
in  December,  1886.  Observations  by  Sawyer  show  a  maximum  of 
6'6m.  on  December  13,  1886.  Espin  finds  that  the  bright  bands  of 
the  spectrum  are  brighter  as  the  star  is  on  the  increase,  and  fainter  as 
it  decreases.     He  finds  a  companion  10*5,  110°,  30". 

No.  38.  ri  Gemhtokum. — Sawyer  found  its  light  nearly  constant 
from  November  20,  1884,  to  February  3,  1885.  {A.N.  2660).  In 
1882  Schmidt  found  that  the  increase  of  light  was  much  quicker  than 
the  decrease,  and  from  his  observations  in  1883  he  found — from  the 
maxima  a  period  of  151  days,  and  from  the  minima  135  days. 

No.  38  a.  V  MoNOCEEOTis. — ^From  observations,  1884-1886,  Sawyer 
found  that  *'  The  decrease  of  light  appeared  somewhat  more  rt^id 
than  the  increase."     {A.  N.  2660.) 

No.  41.  S  (15)  MoNOCBEOTis. — From  observations,  1884-1885, 
Sawyer  found  a  variation  of  half  a  magnitude.  It  is  a  double  star, 
2  950. 

No.  44.  R  Gemiitosux. — Knott  found  it  rising  to  a  maximum, 
1885,  May  11  (mag.  7*3).     It  is  Lalande,  13739. 

No.  46.  Lt  PuPFis. — ^Maximum  observed  by  Stanley  Williams, 
mag.  3'55.  He  finds  a  mean  period  of  136*05  days  with  epoch 
maximum  «  1878,  March  16-0.     {Observatory,  September,  1886.) 

No.  46  a.  y  OEioNosxnc. — ^Enott  found  it  rising  to  a  maximum, 
1885,  April  17,  mag.  101. 
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Ko.  47.  TJ  KoKOOBBons. — The  followisg  maxima  and  minima 
have  been  obeenred  in  recent  years : — 

Maxima. 

1883,  January    28,  Espin.  1884,  February    3,     Sawyer. 

1883,  February  14,  Espin.  1884,  March      11,     Sawyer. 

1883,  March        7,  Espin.  1885,  January    25±,  Espin. 

1883,  March      13,  Sawyer.  1886,  March        5,     Sawyer. 

MnrrMA. 

1883,  February  10,  Espin.  1884,  February  24,  Sawyer. 

1883,  February  20,  Espin.  1884,  April  9,  Sawyer. 

1883,  March       13,  Espin.  1885,  January      4*5,  Sawyer. 

1883,  April  6,  Espin.  1885,  January      65,  Espin. 

1883,  April  7,  Sawyer.  1885,  February  17,  Espin. 

1884,  January      6,  Sawyer. 

No.  48.  S  Gavis  MnroBis. — Duner  finds  a  spectrum  of  the  third 
type  with  excessiyely  large  and  dark  bands,  especially  in  the  green 
ttid  blue. 

Ko.  49  a.  11  Cawis  MnroBis. — Minima  were  observed  by  Schmidt, 
1882,  December  14,  mag.  12*3;  and  by  Baxendell,  1885,  April  19, 
mag.  13-1.     {Oh»0rvatory,  April,  1886.) 

No.  55.  U  OiomroBuif. — ^Ejiott  finds  periods  of  71  to  126  days, 
and  obserred  maxima  on  the  following  dates : — 1884,  January  26  and 
October  22;  1885,  January  1  ±,  and  April  8*8  (9*25  mag.),  double 
max.  ? ;  and  1885,  December  6  ±  ?  ?  The  variation  is  from  9^  to  14^ 
of  Argelander's  scale.  Professor  Safarik  observed  maxima  on  the 
following  dates  :— 1883,  October,  245 ;  1884,  January  21,  May  10*4; 
October  21 ;  December  24*5 ;  and  1885,  April  6*5 ;  and  Baxendell  on 
the  following  dates: — 1885,  December  7±;  1886,  March  9*2,  and 
December  1*1.  The  interval  from  October  21  to  December  24*5, 
1&84 «  64*5  days,  was  the  shortest  period  of  this  star  known  to 
Sifuik.     Knott  says,  ''  Period  very  irregular.'* 

Ho.  66  a.  —  Puppis. — The  variability  has  been  confirmed  by 
Bimir. 

No.  66.  R  Cavcbi. — Schmidt  observed  maxima,  1882,  October  5 
(mag.  6'5)  ;  and  1883,  October  23  (mag.  6*5),  which  give  a  period  of 
383  days. 
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Ko.  67.  V  Cawcbi. — ^Maxinmin  observed  by  Sawyer,  1883,  April 
17,  equal  in  brightness  to  DM  +  18°,  1947,  or  about  7*7  m.  {A,  N., 
2591.) 

No.  58.  TJ  Gakcbi. — Maximum  g;iTen  was  observed  by  Knott,  mag. 
10-6. 

No.  60.  8  Htdejb. — Maximum  g;iven  was  observed  by  Sawyer, 
mag.  8-2.     (Gould,  Ast,  Journal^  166.) 

No.  62  a.  N  Velorxjm. — ^Dr.  Gk>uld  suspects  variation  in  colour 
also.  The  period  has  not  been  well  determined.  {Urancmetria 
Argentina^  p.  276.) 

No.  63.  E  Gabikjs. — Maxima  were  observed  by  Tebbutt,  1880, 
December  16 ;  1881,  October  21 ;  and  1882,  September  2 ;  and  minima, 
1880,  July  5 ;  1881,  June  8  ;  1882,  March  27  ;  and  1883,  February  7. 

No.  64.  B  LsoKis  Mihoris. — Dun6r  finds  a  spectrum  of  the  third 
type,  with  very  large  and  dark  bands,  even  in  the  blue.  Maxima 
were  observed  by  Schmidt,  1882,  January  260  (mag.  6*8) ;  and  1883, 
June  29  (mag.  7). 

No.  65.  E  Leonis. — Eecently  observed  maxima,  are  as  follows  : — 

i  1884,  February  6,  6-7  mag.  Sawyer. 

I  1884,  February  13,  66  „  Baxendell. 

f  1884,  December  20,  60  „  Baxendell. 

I  1884,  December  24,  6*3  „  Sawyer. 

A  minimum  of  9  m.  was  observed  by  Schmidt,  1882,  November  6, 
and  that  given  in  the  Catalogue  by  Espin. 

Treating  the  observed  maxima  from  1865,  February  27,  to  1 884, 
December  20,  by  the  method  of  least  squares,  I  find  the  following 
elements : — 

Epoch,  max.  »  1874,  August  19*36  +  313*999  E. 

Espin  finds  that  the  bright  bands  of  the  spectrum  are  brighter  as 
the  star  is  on  the  increase,  and  fainter  as  it  decreases. 

No.  66  a.  —  Leonis. — A  Durchmusteruny  star,  missed  by  Becker,  but 
afterwards  found,  1882,  April  4,  as  8*6  m.  Chandler  found  the  star 
invisible,  with  6^-inch  refractor,  from  end  of  February  to  middle  of 
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April,  1883.  On  October  31,  1883,  it  was  9*5  m.,  *<  after  whioh  it 
decreafled  to  13  m.  at  the  end  of  December,  1883.  It  remained 
i&Tisible  until  the  end  of  March,  1884,  when  it  reappeared,  and  had 
increased  to  9*4  by  the  end  of  June."  {Science  Observer^  vol.  iv., 
No.  11.) 

No.  69  a.  XT  LRoms. — Induded  by  Schonf eld  in  his  provisional  list. 
He  Bays,  "  +  14°,  2239  des  Bonner  Stemverzeichness,  9"'6.  Peters, 
bat  den  Stem  friiher  als  schwach  ll"*  gesehen;  1873,  April  23, 
Termisst,  Jnli  12,  wieder  schwach  gesehen.  Seit  December  30,  im 
biesigen  Befractor  nnsichtbar.  Die  Yeranderlichkeit  ist  wohl  Sicher, 
aber  doch  die  Wiederscheinung  nnd  eine  genaue  Positionsbestim- 
mimg  abzuwarten.''  It  is  No.  310  of  my  Catalogue  of  Suspected 
Variables. 

No.  70,  XI  Htdilk  =  Birmingham,  242. — ^Duner  describes  the 
ipectnmi  as  ''  d'une  beaut6  extraordinaire."  From  six  years,  obser- 
Titions,  1881-1886,  Espin  finds  the  following  provisional  elements : — 

Max.  =  1885,  December  11-78  +  194'>-65  E, 
and 

Min.  =:mai.  +  107**  ±. 

No.  71.  R  TTsax  Majobis. — Maxima  were  observed  by  J.  Baxen- 
dell,  junior,  1884,  August  81  (mag.  7*4);  and  1885,  July  1  ±;  by 
Knott,  1885,  June  28 ;  and  by  Sawyer,  1884,  August  29  (mag.  71); 
and  1885,  July  1.  BaxendeU  deduces  a  period  of  302*22  days,  with 
epoch  1863,  December  21-7,  and  a  variable  maximum  of  6'6  to  8*1. 
Sawyer  finds  the  increase  of  light  very  rapid,  but  the  decrease  slow 
and  irregular.  Minima  were  observed  by  J.  BaxendeU,  junior,  1885, 
March  23  (mag.  13-3) ;  and  December  29  (mag.  13*2) ;  and  by  Knott, 

1885,  March  10  (mag.  13*2). 

No.  72.  ri  ABot)s. — This  remarkable  variable  still  remains  Tory 
bint    Tebbutt's  observations  in  New  South  Wales  from  1877  to 

1886,  show  that  during  the  period  it  did  not  rise  above  7  mag.,  and 
it  was  estimated  7*6  m.  by  Finlay,  in  March,  1886. 

72  a  —  Leoios. — ^Found  to  be  yariable  by  Prof.  C.  H.  F.  Peters, 
from  observations  at  Clinton,  U.S.A.,  1877  to  1880  {A,  iV.,  2360). 
This  is  No.  330  of  Catalogue  of  Suspected  Variables. 

No.  74.  K  Cbaiebis. — Sadler  faUs  to  find  any  variation,  and  Espin 
doubts  the  variability.    It  is  a  double  star,  A  1181. 

E.  I.  A.  PBOC.,  SEH.  III.,  VOL.  I.  X 
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Ko.  82.  T  Ub&b  Majobis. — ^Mazinia  were  observed  by  Sawyei 
1883,  April  19  (mag.  7-3);  by  J.  Baxendell,  junior,  1884,  Octx>be 
15  (mag.  7*8);  and  1885,  July  2  (mag.  8*2);  and  minima  188£ 
March  18  (mag.  18-25);  and  November  28  (mag.  131). 

No.  83.  E  Vntonos. — ^Maxima  were  observed  by  Sawyer,  1 88( 
June  20  (mag.  6-9);  and  1884,  April  11  (mag.  7-1).    I  observed 
maximum  1886,  April  9  ±  (mag.  7-5).    A  max..  Sawyer,  1887,  Jus 
17  ±  (mag.  7-1.) 

No.  85.  S  Ub8jr  Majobis. — ^Maxima  were  observed  by  Sawyei 

1883,  June  16;  and  1884,  September  17  (mag.  7-7);  by  J.Baxendel 
junior,  1884,  September  20  (mag.  7*7);  andby  Enott,  1885,  May 
(mag.  7-2)  ;  and  a  minimum  by  Knott,  1885,  August  30  (mag.  12-5) 

86.  TJ  ViBoiNis. — Maxima  were  observed  by  Schmidt,  1882,  Ma 
11*5  (mag.  7-8) ;  1882,  December  2  (mag.  7-7) ;  and  1883,  June  18* 
(mag.  7-8). 

No.  89.  E  Htdea. — ^Maxima  were  observed  by  Sawyer,  1883 
May  9  (mag.  4-9) ;  by  Schmidt,  1883,   May  15-0 ;  and  by  Sawyei 

1884,  July  10-30  (mag.  4-2).  Dun6r  describes  the  spectrum  a 
''d'une  beaut6  tout  a  fait  extraordinaire."  Espin  finds  that  th 
bright  bands  are  brighter  as  the  star  is  on  the  increase,  and  fainter  a 
it  decreases. 

No.  91.  Y  YiBanas. — ^This  star  was  measured  5*71  mag.  with  th 
meridian  photometer  at  Harvard. 

No.  91a.  —  Vntorins. — ^Found  to  be  variable  by  Professor  Peten 
from  observations  at  Clinton,  U.S.A.,  in  1879-80  {A.  If.,  2360 
Later  observations  give  a  period  of  about  one  year.  This  is  No.  42 
of  Catalogue  of  Suspected  Variables. 

No.  913.  — Vmanris. — Observed  at  Markree,  as  11  m.  185^ 
April  17  ;  9  m.  on  the  Paris  Charts  (No.  43),  but  observed  by  Palis 
only  12-5-13  m;  1880,  April  2.  It  was  observed  as  11  m.  b 
Peters  on  several  occasions,  1870-1880.  This  is  No  424  of  Catalogu 
of  Suspected  Variables. 

No.  92.  E  CBNTAURi(near ^  Centauri). — ^A  bright  "temporary  stai- 
is  recorded  in  the  Chinese  Annals  as  having  appeared  A.D.  173,  b( 
tween  a  and  P  Centauri,  which  may  possibly  have  been  an  outburt 
of  this  variable. 
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No.  93  0.  —  Boons.— This  star  lies  near  DM  +  16^,  2642.  The  mean 
peiiod  giyen  was  derired  by  Baxendell  from  a  discussion  of  7  maxima 
and  4  minima.  The  interval  from  minimnm  to  maximum  is  84*5 
days,  and  from  maximum  to  minimum  36*9  days.  (</<mnuU  £.  A.  8.^ 
Tol.  m.,  part  ii.) 

No.  94.  B  BooTis. — The  maxima  and  minima  given  in  the  Cata- 
kgae  were  observed  by  J.  Baxendell,  junior,  max.  mag.  9*4 ;  nun. 
mag.  13*6. 

No.  94  a.  DM  +  39^  2773  Boons  »  Lalande  26514,  called  Y 
Bootis  in  Pickering's  list. — ^Dun6r  observed  a  maximum,  1885,  June  1 
(mag.  7'2);  and  minima,  1885,  January  28,  and  October  23  (mag. 
9*4) ;  and  he  finds  the  following  elements  : — 

Epoch  max.  »  1884,  September  3  +  266*5  £. 

Epoch  min.  »  1885,  January    29  +  266*5  £. 

Dim6r  finds  a  fine  spectrum  of  the  third  type,  even  when  the  star 
is  at  a  minimum. 

No.  95.  E  Caxxlopabdi. — The  foUovring  maxima  have  been  ob- 
served in  recent  years : — 

1882,  March        20*6  8-3  mag.  Schmidt. 

1882,  December  28*5  8*5      „  Schmidt. 

1883,  September  13  8*0     „  Schmidt. 

1884,  May  30  —     „  Baxendell. 

1885,  February   18  8*2     „  Baxendell. 
1885,  November  14  7*8      „  Baxendell. 

No.  96.  B  Boons. — ^The  following  recent  maxima  have  been  ob- 
icrred:— 


1882,  AprU 

28*3  70 

mag. 

Schmidt. 

1882,  Nov. 

27      7-2 

Schmidt. 

1883,  July 

5*1  6-5 

Schmidt. 

1883,  July 

9      7*5 

Sawyer. 

1884,  Oct. 

5      7-4 

Sawyer. 

1885,  May 

13      7*8 

Baxendell. 

1885,  May 

16      7*8 

Sawyer. 

k2 
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No.  96  J.  34  Boons. — Schmidt  deduced  a  period  of  361  days,  wi 
a  maximmn,  1876,  Febniary  24,  and  with  remarkable  anomalies 
the  light  curve.     The  yariability  was  confirmed  by  Schwab. 

No.  96^.  TJ  BooTis. — ^Maximum  and  minimum  given  were  o 
served  by  Baxendell ;  max.  mag.  9*5.     (^Observatory,  April,  1886.) 

No.  98.  T  Tbiait.  Avstealis. — Observations  of  this  and  oth 
southern  variables  are  much  required. 

No.  103.  S  Cosoir.s. — The  following  maxima  have  been  observi 
in  recent  years : — 

1882,  May   10,     7*7  mag.  Schmidt. 

I  1883,  May     1*5  7-6     „  Schmidt. 

I  1883,  May     3,     7-3    „  Sawyer. 

(  1884,  April  30,     6*6     „  Baxendell. 

(  1884,  May     6,     73     „  Sawyer. 

1885,  May     8,     7-6     „  Baxendell. 

Baxendell,  from  observed  maxima,  1864-1884,  deduces  a  met 
period  of  360-416  days,  with  Epoch,  1873,  June  270.  The  rise  fro 
minimum  to  maximum  occupying  about  126  days,  and  the  fall  fro 
maximum  to  minimum  about  234  days.  Sawyer  also  finds  tl 
increase  of  light  rapid,  and  the  decrease  slow.     {A.If.,  2591.) 

No.  106  a.  JjTbrm. — Period  somewhat  irregular,  but  less  than  oi 
year,  according  to  Peters  {private  letter,  1885). 

No.  107.  E  CoBOirjs.  Schmidt  observed  a  minimum  of  12  m.  aboi 
the  middle  of  August,  1883  {A.  iV.,  2577) ;  and  Sawyer  a  minimum 
7-4,  1885,  October  13. 

No.  108.  ESebfentis — Knott  observed  this  star  at  the  mag.  ll'< 
on  April  20,  1885. 


No.  109. 
follows : — 


y  GoBONJE. — ^Maxima  of  this  star  have  been  observed  i 


1878,  October        5, 

1879,  October       12, 

1881,  October        3, 

1882,  September  16, 

1883,  September  24, 
1883,  September  5, 
1885,  August       — , 


Dun6r. 

Schmidt. 

Schmidt. 

Schmidt. 

Chandler. 

Schmidt. 

Dun^r. 


GoifcE— ^  Bevised  Catalogue  of  Variable  Stars.         133 

Chandler  giyee  the  following  elements : — 

Max.  »  1878,  October  13-3  +  359*5  E. 

Ihm&rgiYes 

Max.  «  1878,  October  21-7  +  356-52E, 
and 

Min.  =  1879,  May  3  +  356-52  £. 

Kg.  109  0.  —  Lupi. — ^DiscoTered  to  be  variable  at  Cordoba  in  the 
coone  of  the  observations  for  the  Cordoba  Zone  Catalogue. 

No.  110  a.  —  Lren^s. — ^Discovered  to  be  variable  by  Professor  Peters, 
at  Ctinton,  U.S.A.,  in  1885.  It  was  observed  as  8^  m.  at  Markree, 
anliay  8,  1851  (private  letter,  July,  1885). 

No.  114.  —  Soospn. — Maximnm  given  was  observed  by  Schmidt, 
mag.  12. 

No.  116.  R  ScoBPn. — The  following  recent  maxima  have  been 
oloerred : — 

1882,  April  24'2,  100  mag.  Schmidt 

( 1883,  July      9,      10-1     „  Knott. 

1 1883,  July    11-5,  10-3     „  Schmidt. 

1885,  May    — ,    —       —  Knott. 

1886,  July  28,        —      —  Knott. 

No.  117.  S  ScoBPn. — Maxima  were  observed  by  Schmidt,  1882, 
May,  29-3  (10-5  m.) ;  and  1883,  May,  14-5  (10-5  m.) 

No.  118  a. — Ophiuchi. — ^This  is  Birmingham,  379;  Birmingham's 
observations,  1873-1876,  vary  from  7*5  to  9-9*5.  Dun6r  observed  a 
maximum  in  1885,  about  end  of  March. 

No.  119.  TJ  Hebcuus. — ^A  maximum  was  observed  by  Baxendell, 
1885,  July  14  (mag.  7-4). 

No.  121.  ff  (30)  Hebcuus. — ^In  1882  Schmidtfound  a  mean  period 
of  91  days ;  Sawyer,  in  1885,  found  periods  of  59  to  75  days  from 
obseryationB  of  maxima,  and  about  68  days  from  the  minima. 

No.  124.  —  Hbbculib  =  DM  37°,  2771.— Dun6r  observed  a  maxi- 
mum ia  September,  1885.  He  finds  a  spectrum  of  the  third  type  with 
the  bands  strongly  developed  in  the  ultra  blue,  but  feeble  in  tiie  red. 
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No.  125.  E  TJr&s  Mdtobis. — Safarik  observed  maxima  on  tl 
following  dates : — 1883,  August  1,  November  26;  and  1884,  June  \ 
December  1  {Observatory j  November,  1885).  Baxendell  observed 
minimum,  1885,  September  27. 

No.  125  a.  R  DnACOinB. — ^The  following  maxima  have  been  ol 
served: — 

1881,  April  22,  Schmidt. 

1882,  September    4-9,  Schmidt. 

1883,  May  8-5,  Schmidt,     (mag.  8-7). 

1884,  September    5,  Sawyer. 

1885,  May  16,  Sawyer. 

(  1885,  December    26,        BazendelL 
1 1886,  January        2,        Sawyer. 

From  the  above  maxima  I  find  the  following  elements : — 

Epoch,  max.  =  1884,  January  2  +  244*^*49  £, 

closely,  s.f,  the  variable  is  a  9  mag.  star,  LI  30413. 

No.  126.  S  HiBcnLis. — ^The  following  recent  maxima  have  be< 
observed : — 

1882,  October        3,         7  mag.  Schmidt. 

1883,  September  12*8,      7     „      Schmidt. 

1884,  July  24,      7-7     „      Baxendell. 

1885,  June  11,      6*4    „      Baxendell. 

No.  129.  a  HxBCXTLis. — ^In  1882  Schmidt  found  periods  of  87  ai 
121  days ;  and  in  1883,  periods  of  54  and  60  days. 

No.  130.  TJ  Opmucm. — ^It  is  a  double  star,  A  854,  the  companic 
being  17  m.,  dist.  20"-54,  P  =  358°-8  (Bumham).  The  observatioi 
of  Chandler  and  Sawyer  show  a  curious  ''  stand  still "  in  the  light  i 
some  fifteen  minutes  shortly  after  the  minimum  {A.If,y  2484). 

No.  131.  u  (68)  HsBCULiB.— It  is  a  double  star  02  328,  tl 
companion  being  10-1  m.  dist  4'%  P  «  60^*6  (Bumham,  1878). 

No.  132.  Nova  SxapxHTABn. — Sadler  finds  that  Chacomac's  si 
(10  m.,  about  2'  preceding  position  of  Nova)  is  identical  with  ( 
16872,  the  star  having  been  misplaced  in  Chaoomac's  charts  owing 
distortion. 


7-4  mag 

.  Schmidt. 

8-2     „ 

Schmidt. 

7-6     „ 

Schmidt. 

7-4     „ 

Baxendell. 

7-9     „ 

Bazendell. 

8-5     „ 

Sawyer. 
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Ko.  135.  T  HsBcuLis. — ^The  following  niftTim^  and  Tninima  have 
ham  observed  in  xecent  years : — 

1882,  August      3-9, 

1883,  June  30, 

1883,  December  14, 

1884,  May  30, 
(  1885,  April  28, 
(  1885,  April         26, 

MnnxA. 

1882,  October      29,  12*7  mag.  Schmidt. 

1883,  September  29,  12*7     „     Schmidt. 

1884,  August       23,    —     —  Baxendell. 

1885,  July  20,  12*9  mag.  Baxendell. 

1886,  December    6,    —    —   Baxendell. 

No.  135  a.  —  SAOiTTAsn. — A  short-period  variable  discovered  by 
&wyer  in  September,  1886.  The  star  is  Ko  57  of  Sagittarius  in  the 
Ormometria  Argentina  (Lalande,  33748).  He  gives  the  following 
provisional  elements. 

M  =  1886,  Sept.  24-83,  Cambridge  (U.S.A.),  MT  +  6*-75  E. 
Duration  of  increase  «  1^-80. 
„  decrease  «  3'*'95. 

(Gould's  u4«^.  JaurfMl,  No.  148.) 

No.  136.  T  Sebpxktis. — ^Maxima  were  observed  by  Baxendell, 
1884,  October  9  (mag.  100) ;  and  1885,  September  14  (mag.  lO'S). 

No.  138  a.  —  Sbepehtis  =  DM  +  8°,  3780. — A  variable  discovered 
bjEspinin  1886.  It  is  8-6  in  the  Durehmusterung,  but  was  found 
7*7  m.  by  Espin,  on  April  26,  1886  ;  it  afterwards  increased  in  light, 
ud  on  June  8  passed  a  maximum  of  6'8  m.  It  then  diminished, 
and  was  estimated  8*2  by  Espin,  on  August  20,  and  8*8  on  September 
4.  On  August  22  I  estimated  it  8-5  with  binocular;  on  September 
30, 1  found  it  8-8,  or  9  m.  Espin  found  it  again  near  a  maximum 
(6-8),  1887,  March  23. 
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^0.  140  R  Scun. — ^From  good  obsenrationB  of  maxiina  in  1882. 
Schmidt  deduced  a  period  of  168  days.  {A.N.,  2491).  Maxima  wen 
observed  by  Sawyer,  1883,  June  1 ;  1884,  June  7,  August  3,  Octobei 
17,  and  November  30  (approximate) ;  1885,  June  17,  August  10  (?) 
and  November  16;  and  minima,  1884,  July  12,  September  15,  Ko 
vember  11 ;  1885,  July  14,  and  September  24 ;  and  1887,  Novembe] 
23. 

No.  142.  p  Lteje. — According  to  Pickering's  theory  of  short-perioc 
variables,  this  star  is  a  surface  of  revolution,  the  ratio  of  the  axet 
being  as  5  :  3,  with  the  dark  portion  at  one  of  the  ends,  and  synunetri 
cally  situated  as  regards  the  larger  axis. 

No.  143.  R  (13)  Ltrjr. — Particularly  bright  phases  were  obsearved 
by  Sawyer,  1883,  August  6  and  31 ;  1884,  November  7-12,  and 
November  21-30.  '*  The  increase  of  light  from  its  normal  brightness 
at  maximum  amounted  to  about  half  a  magnitude."  (A.JV^,,  2660). 
Duner  says,  "  Le  spectre  est  un  des  plus  superbes  de  cette  classe  " ; 
and  Vogel  describes  it  as  "  ein  vorziiglich  schones  Spectrum,  welches 
dem  von  a  Herculis  gleicht." 

No.  148.  R  SAoiTTi^n. — Duner  finds  a  spectrum  of  the  third  type 
with  extremely  large  and  dark  bands  in  the  green  and  blue,  but  feeble 
in  the  red. 

No.  149  tf.  UAquelb. — ^A  short  period  variable,  discovered  by 
Sawyer  in  1886.  It  is  No  50  of  Aquila  (  =  Lalande,  36791),  in  the 
Uranometria  Argentinay  where  it  is  7*0  mag.  Lalande  rated  it  at  6. 
Sawyer  gives  the  following  elements : — 

Epoch,  max.  «  1886,  September  20-01,  Camb.  (U.S.A.),  M.T.  +  7*-0  E. 
Duration  of  increase  =  2'*'5. 
„  decrease  =  4**-5. 

(Gould's  Ast.  Journal,  No.  165.) 

No.  150.  hi  (51)  Saoittaeii. — No  period  seems  to  have  been  yet 
found  for  this  star.  Observations  of  this  and  other  southern  variables 
are  much  required. 

No.  151.  E  Cyoni. — Schmidt  observed  maxima  1882,  October  13 
(7  m.);  and  1883,  December  15  (6*8  m.);  and  Baxendell,  1885, 
February  20  (8-2  m.),  and  1886,  March  22.  The  mean  period  in  the 
Catalogue  was  given  by  Schmidt.     {A.N.,  2677.) 
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Ifo.  153.  S.  VuLPBciTLJB. — The  mean  period  given  in  the  Catalogue 
was  derired  by  J.  Baxendell,  jnn.,  from  a  discnssion  of  nineteen  observed 
nuxima,  1863-1885;  and  20  minima,  1863-1885.  The  period  seems 
to  hare  diminished  very  slightly  between  the  years  1868  and  1884, 
bnt  since  the  latter  year  it  has  returned  to  its  original  length.  The 
increase  of  light  is  much  more  rapid  than  the  decrease,  the  former 
occupying  about  20*6  days,  and  the  latter  47*19  days.  {Ohservatonfy 
3iarch,  1886.)  Maxima  were  observed  by  Baxendell,  1885,  July  1 
(mag.  9-2),  September  11  (mag.  9"1),  and  November  20  (mag.  8*9)  ; 
and  mitiiTOR^  1885,  June  12  (mag.  9*8),  August  20  (mag.  9*7),  and 
October  30(9*75  m.),  {Ohtervatoiyy  April  1886),  and  1886,  December 
15.) 

No.  154.  X  Ctoki. — ^The  maximum  given  in  the  Catalogue  was 
objicrred  by  Sawyer,  and  Gore.  The  star  was  again  at  maximum, 
1B86,  January  20,  according  to  Sawyer. 

No.  155  0.  S  (10)  Sagitt^. — A  short  period  variable,  discovered 
by  Gore  in  1885.  Owing  to  its  proximity  to  a  good  comparison  star 
—11  Sagittae — ^the  variation  of  light,  although  small,  is  very  evident, 
and  the  changes  are  very  interesting.  Espin  remarks  that  the  star  is 
about  four  days  visible  to  the  naked  eye,  and  four  days  invisible. 
Fnnn  a  discussion  of  all  the  available  observations  to  May,  1886, 
Chandler  finds  the  following  elements : — 

Kax.  =  1885,  December,  4*»  ^  36",  Gr.  M.  T.  +  8*»  9^  11«*0  (E  -  391) ; 
or,  reckoned  from  the  Julian  epoch. 

Max.  «  2409880*40.     Gr.  M.  T.  +  8*»-38264  (E  -  391). 
Duration  of  increase  =  3*^*00. 
„     „     decrease  =  5***38. 
{Xiir.,No.  2749.) 

In  the  above  formulse,  391  is  the  number  of  the  given  epoch, 
reckcming  from  an  observation  by  me,  1876,  December  14,  when  the 
star  must  have  been  near  a  maximum. 

No.  155  h.  —  Ctqki.— A  red  star,  discovered  by  Espin,  March  23, 
1887,  7-5  mag.  6*f,  and  3' south  of  26  Cygni.  It  is  not  in  the 
Durehmutterunff,  or  any  other  Catalogue.  Chi  March  28,  Baxendell 
estimated  it  7*1  m.,  and  on  April  14  it  had  decreased  to  8*0  m.,  and 
on  May  9  to  9*2  m. 
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Ko.  156.  S  Ctgiti. — Maxima  were  obseired  by  Baxendell,   1884 
December  4  (mag.  10*1),  and  1885,  Kovember  6  (mag.  9*5). 

^0.   158.    8  Ksltjilm, — Baxendell   has    observed  the  following 
maxima  and  minima:^ 


MaxixDA. 
1884,  July  11. 

1884,  November  25. 

1885,  August  18. 
1885,  December  25. 


Minirria. 
1884,  September  11. 

1884,  December  21. 

1885,  June  10. 
1885,  October  2. 


He  finds  that  since  the  end  of  1883  the  period  has  been  subject  tc 
^^  great  and  very  unusual  irregularities,"  varying  from  101  to  171 
days ;  but  no  material  change  has  taken  place  in  the  mean  magnitudes 
ut  maxima  and  minima.  The  light  curve  is  also  very  variable. 
{ Observatory y  March,  1886.)  A  minimum  was  observed  by  Knott, 
1885,  June  16  (mag.  11*0). 

Ko.  160.  E  Saoitta. — ^Baxendell  finds  that  the  minima  of  this 
star  have  been  "  reversed*'  in  late  years,  and  that  "  the  mean  difference 
between  the  magnitudes  at  the  two  minima  is  slowly  decreasing."  He 
finds  the  period  to  vary  from  69*96  to  70*98  days.  Baxendell  observed 
maxima  and  minima  as  follows : — 


Maxima. 

Minima. 

1 

Principal. 

Secondary. 

Mag. 

Principal. 

Secondary. 

Mag.     1 

1886,  May  8. 

_ 

8-66. 

_ 

1886,  Jan.  8. 

9-0. 

— 

1886,  June  21. 

8-76. 

1886,  April  27. 

— 

9-7. 

lies,  Aug.  4. 

— 

8-76. 

— 

1886,  May  30. 

8-96. 

1886,  Sept.  80. 

— 

8-66. 

1886,  Sept.  17. 

— 

9-9. 

— 

— 

— 

— 

1886,  Oct.  20. 

8-9. 

— 

— 

— 

1886,  Nov.  24. 

— 

9-9. 

1886,  Nov.  27. 

— 

— 

1886,  Nor.  10. 

— 

— 

In  August,  when  a  secondary  TniTn'mnTn  -was  due,  the  light  remained 
constant  at  8-8  for  a  period  of  sixteen  days.   ( Observatory ^  April,  1886.) 
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161  tf.  Y  Capbicoshi. — ''A  fine  ruby  star,"  observed  as  6^m.  by 
Sir  John  Herscbel  at  the  Cape.  It  is  Lalande,  38839  («  AOes  20363), 
and  Birmingham,  545  (^  Schj.  238).  It  was  fonnd  to  be  variable  by 
Seochif  in  1869 ;  and  in  July,  1875,  and  November,  1876, 1  fonnd  it 
only  8^m.  in  the  Punjab,  and  called  attention  to  its  probable  vazia- 
bility  {SmUhem  SUllar  Ohfeets,  p.  107).  The  variability  has  lately 
been  confirmed  by  Safaiik.    {Observatory ^  November,  1885.) 

163.  XJ  Ctohi. — ^The  following  recent  maxima  have  been  ob* 
served: — 


1884,  Febroary      1, 

7-8  mag. 

Knott. 

1885,  May            28, 

7-5     „ 

Baxendell. 

1885,  May            16, 

7-65  „ 

1886,  September  19, 

7-5     „ 

Gore. 

1886.  August       17  ±    —    —       Knott. 

164.  B  Cbphxi. — Observations  in  1885  by  J.  Baxendell,  junior, 
fthcfw  only  a  fluctuation  of  light  of  about  two-tenths  of  a  magnitude. 
{Observatory,  April,  1886.) 

165  a.  Y  Creiri. — This  is  the  red  star  discovered  by  Birmingham, 
1881,  May  22,  2°  51'-7»  of  a  Cygni.  (It  is  No.  635  of  Gore's  Cata^ 
i»pte  of  Suspected  Variables.)  Herr  lindemann  observed  maxima,  1882, 
Augost  31  (mag.  6*8);  and  1883,  August  5  (mag.  7'3).  Schmidt, 
however,  found  a  maximum  on  July  17,  1882  (mag.  below  7);  and 
Safarik,  on  June  17,  1882.  A  maximum  was  observed  by  Baxendell, 
1885,  December  30  (mag.  9*5) ;  and  a  minimum,  1885,  May  31  (mag. 
13*2) ;  at  this  minimum  the  star  remained  *'  unchanged  for  a  period 
dt  four  months."  {Observatory,  April,  1886.)  Espin  gives  period 
«  440*  ±,  with  mean  epoch,  1886,  January  1. 

166.  S  Delphihi.  (Baxendell's  R  Delphini.)— The  maximum  and 
minimum  given  were  observed  by  Baxendell :  maximum,  9*0  mag. ; 
miTiTir^^TP^  ll'lmag.    Baxendell,  anothermin.,  1886,  December  12. 

166  tf.  —  Ctohi.  (Lalande  40083). — ^A  short  period  variable,  dis- 
corered  by  Chandler  in  November,  1886.  He  gives  the  following 
elements : — 

1886,  October  13n4^20«,  Cambridge  (TJ.  S.  A.)  M.  T.  +  15'*14»»24"  E. 

"  The  increase  of  light  occupies  about  four  days ;  the  decrease,  ten 
i&ys,  with  a  halt  in  the  latter  about  midway  of  its  course."  (Gould's 
ML  Journal,  ^o.  148.) 
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167.  T  DsLPHiia.  (Baxendell's  S  Delphini.) — Schmidt  observed 
maxiiiium,  1883,  October  I  (mag.  8*4).  Baxendell  observed  a  max 
mum,  1885,  August  8  (mag.  10*1) — the  lowest  maximum  mag.  he  ha 
ever  observed.  A  maximum  was  observed  by  Knott,  1885,  August  1 
(mag.  10*3);  and  by  Baxendell,  1886,  July  1. 

167  a.  —  Delphini  =  DM  17°,  4401  =  Bibmihgham,  569.— Variatio 
discovered  by  Espin,  and  confirmed  by  Gore.  It  was  rated  6-8  m-  b 
Argelander;  8  m.  by  d' Arrest,  1874,  September  10.  Not  in  Lalande' 
Catalogue;  8m.,  Harding;  6-7,  Heis.  Variation  was  suspected  h 
d' Arrest.  Espin  estimated  it  7*5,  on  June  28,  1884;  and  6-3,  o 
July  23.  My  observations  from  September,  1884,  to  January,  188 
(66  in  number),  show  a  variation  from  6*4  m.  to  7*3  m.,  with  maxima 
1884,  December  14,  and  1885,  November  9  ±  ;  and  minima,  about  1884 
October  22;  1885,  September  30,  December  28;  and  1886,  Augrusa 
29  ±,  with  a  period  of  perhaps  111  ±  days. 

169.  T  Croiri. — Sawyer  found  the  variation  very  small  in  the  yeaj 
1884.     Bumham  found  a  12  mag.  companion  at  10"  distant. 

170  tf.  —  VtrLPECinLB  =  DM  +  27°,  3890. — An  interesting  variable 
of  short  period,  discovered  by  Sawyer.  The  star  lies  closely  np  32 
Vulpeculae.  From  observations  in  1885-6,  Chandler  finds  the  follow- 
ing elements : — 

Max.  =  1885,  November,  2-8576  G.  M.  T.  +  4*»-4368  E. 

The  duration  of  increase  is  1*060  days,  and  that  of  decrease,  3*377 
days. 

No.  170  J.  —  Ctoni. — A  variable  of  the  rare  type  of  Algol,  dis- 
covered by  Chandler,  in  1886,  while  using  it  as  a  comparison  star  for 
No.  166  a.    He  gives  the  following  elements : — 

Min.  =  1886,  Dec.  9^  6»»  22-  Cambridge  (U.  S.  A.)  M.  T.  +  2'*23>»56-*0. 

{Go\xi^  ^  AstronomicalJoumalj  No.  150). 

No.  171.  R  VuLPBCuiJE. — Knott  observed  a  maximum  of  8*2  m.  on 
July  20,  1885,  or  forty-seven  days  later  than  the  calculated  date  of 

TTiRTinrnTm. 

No.  173.  —  Capkicokni. — This  star  lies  9 J'  due  south  of  x  (25) 
Capricomi. 

No.  174.  63  Cxoirx. — Pickering  considers  the  variability  of  this  star 
doubtful. 
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No.  176.  T  Ckphei. — From  four  observed  maxima,  1882-1885, 
Knott  dedaces  a  period  of  392*0  days  with  Epoch  1884,  March  6  ;  and 
from  5  Tniniina,  1881-1885,  a  period  of  385*4  days  with  Epoch  1883, 
August  7.  The  elements  derived  from  the  maxima  give  much  smaller 
residuals  than  those  derived  from  the  minima.  The  increase  of  light 
is  slower  than  the  decrease.  ''  The  star  has  a  fine  spectrum,  with  dark 
bands  of  considerable  intensity.  The  following  maxima  and  minima 
were  observed  by  Knott : — 


Miniina. 

1882,  January    13,  6*4  mag.  1881,  June  18,  9*5  mag. 

1883,  February    6,  6*3     „  1882,  July  23,  9*8     „ 

1884,  March         7,  6*7     „  1883,  August        23,  9*9     „ 

1885,  April  2,  6*3     „  1884,  August        15,  9*7     „ 

1886,  March       26  ±  —   —  1885,  September  15,  9*6     „ 

1887,  March       26 1886,  October       16, 

1887,  November  14,  —   — 

My  observations  in  1886  show  a  maximum  about  April  21  ±,  mag. 
about  5*7. 

The  star  is  indentical  with  DM  +  67^,  1291. 

Ko.  176  a.  W  Ctqwi  (  =  DM  +  44%  3877  =  Lalande,  42153).— This 
iftNo.  587  of  Birmingham's  Catalogue  of  Red  Stars,  1  detected  varia- 
tion in  this  star  in  September,  1884.  The  extremes  of  variation  seem 
to  be  from  5'8  at  maximimi  to  about  7*3  at  minimum,  with  a  period 
of  120  to  130  days.  The  following  maxima  and  minima  have  been 
observed: — 

Maxima. 

1884,  December  23, 
I  1885,  August  19, 
(  1885,  August  20, 
(  1885,  December  16, 
I  1885,  December  16, 

1886,  May  19, 

1887,  February     5  ± 
1887,  Sept.         16  ±, 

Minima. 

1885,  June  9,  7*3  mag.  Oore. 
(  1885,  October  22,  6*8  „  Gore. 
(  1885,  October    30,     6*7     „     Sawyer 

1886,  February  14,     7*0    „    Gore 


5*8  mag. 

Gore. 

6*0     „ 

Gore. 

61     „ 

Sawyer. 

6*1     „ 

Sawyer. 

6-2     „ 

Gore. 

5*8     „ 

Gore. 

6*0     „ 

Gore. 

Gore. 
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Sawyer  finds  that  ''the  light  curve  exhibits  a  rather  rapid  and 
Tmiform  increase,  with  a  somewhat  less  rapid  and  irregular  decrease. 
Its  red  colour  render  it  rather  a  difficult  object  to  observe." 

No.  179.  fi  Cefhsi. — I  have  167  observations  of  this  star  from 
March,  1883,  to  March,  1888.  These  show  a  variation  of  light  of  a 
little  more  than  one  magnitude,  but  with  no  regular  period.  Owing 
to  its  red  colour,  and  occasionally  strong  scintillation,  it  is  a  rather 
difficult  object  to  observe.  The  spectrum  is  a  most  perfect  one  of 
the  third  type,  according  to  d' Arrest,  the  separating  spaces  being 
sharp,  dark,  and  very  broad.  Dun6r  finds,  however,  that  the  bands, 
althbugh  dark,  are  not  very  large.  The  maximum  and  miTn'TnTmi  given 
in  the  Catalogue  were  observed  by  me. 

179  a.  — Aquabh. — ^The  period  given  was  found  by  Peters  (primUe 
letter,  July,  1885). 

No.  180  0.  R  (?)  Pisas  AusTBALis. — ^Found  to  be  variable  at 
Cordoba  during  the  course  of  the  observations  for  the  Cordoba  Zone 
Catalogue, 

No.  181  a.  R  Indi. — Found  to  be  variable  at  Cordoba  daring  the 
course  of  the  observations  for  the  Cordoba  Zone  Catalogue. 

No.  182  0.  E  Lacert^. — ^The  maximum  given  was  observed  by 
Deichmiiller.     (A.  N,,  2493.) 

No.  184.  p  PEOASi.—In  1883  Schmidt  found  a  mean  period  of  29*7 
days.  Observations  by  Sawyer  from  August  1,  1884,  to  January,  1885, 
showed  only  slight  fluctuations  of  light  of  '^  not  more  than  a  couple  of 
steps" ;  and  from  Jan.  10  to  February  3,  1885;  and  July  15,  1885, 
to  January  1,  1886,  he  found  the  light  "  apparently  constant." 

No.  185.  R  Peoasi.  —Maximum  observed  by  Schmidt. 

No.  187.  R  Aquawi. — The  maximum  given  was  observed  by 
Sawyer,  mag.  7*1 

No.  187  0.  19  PiscixjM. — ^From  observations  of  this  red  star,  1881- 
1884,  Espin  finds  the  following  provisional  elements : — 

Epoch,  max,  «  1884,  August  19  ■♦-  165*»±. 

Espin  finds  the  star  orange  at  maximum  and  orange-red  at  minimum. 
My  observations  confirm  the  variability. 

Dun^r  finds  a  "Superbe"  spectrum  with  large  strong  bands. 
Vogel's  observations  agree  with  Dun6r's  in  all  essential  details. 
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No.  187  J.  —  Phcenicis. — ^Fonnd  to  be  variable  at  Cordoba  during 
the  ooone  of  the  observations  for  the  Cordoba  Zone  Catalogue. 

189.  B  CAS8ioPBiJB.--Schonfeld's  formula  (max.  =  1866-4- 18-9 
-f  425^*9  E  -  0^-40  £*)  does  not  represent  observations  in  recent  years. 
The  following  maTima  have  been  observed : — 

1879,  February    20, 

1880,  May  18, 

1881,  July  14-6, 

1882,  September    3'5, 

1882,  October        4, 

1883,  November  21, 

1885,  February      6, 

1886,  April  14  ± 

Treating  the  above  by  the  method  of  least  squares,  I  find  the  fol- 
lowing provisional  elements : — 

Max.  «  1882,  September  18  -i-  433*41  E. 

No.  190.  XT  Cassiofelb. — Observations  of  this  star  are  much  re- 
quired. 


scarcely  7  mag. 

Schmidt. 

6-8      „ 

Schmidt. 

Schmidt. 

about  6-5"  mag. 

Schmidt. 

secondary  max. 

Schmidt. 

6-6-    „ 

Schmidt. 

6-1-     „ 

Baxendell. 

6-6-    „ 

Gore. 

KOTES  TO  PROVISIONAL  LIST. 

1^0. 1.  PiBCiuic. — ^Announced  as  variable  by  Borelly  in  1885  {Bui- 
^ti^  Astronamique,  tom.  n.,  pp.  61-63).  My  observations,  September 
to  December,  1886,  show  a  star  8^9  m.  close  to  Borelly's  position. 

No.  2.  LAi.A]n>E  2598  Ceti. — Dr.  Oould  says,  '*  this  is  certainly 
ramble."    The  Cordoba  estimates  vary  from  6*5  to  7*8. 

No.  3.  100  PisciUK. — Announced  as  variable  by  Borelly  in  1885. 
^7  observations  from  September,  1885,  to  December,  1886,  show  a 
smII  variation  of  about  0'3  m.  Observations  by  Markwick,  November, 
1886,  to  January,  1887,  vary  from  7-4  to  7-8.  It  is  a  double  star 
2 136,  6-9,  7*8  :  79^*2  :  16''-4,  and  has  a  considerable  proper  motion. 

No.  4.  Lalakde  7172  Tattbi. — The  Cordoba  estimates  of  this  star 
^uy  from  6*8  to  7'9,  and  the  star  is  probably  variable.  In  a  few 
obflerrations  in  November  and  December,  1884,  and  February  and 
November,  1885,  I  found  it  8  to  8*2  m.  Markwick  estimated  it  7*8  m. 
on  Jsaiiary  12,  1887,  and  7'4  on  February  12. 
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No.  5.  IT  Puppis. — ^Variation  baa  been  suspected  in  this  brigh 
sontbem  star;  and  observations  by  Stanley  Williams,  in  1886,  seei 
to  confirm  the  variability. 

No.  6.  U  Puppis  =  LI  14551. — Announced  by  Espin  as  variabl 
in  1883  ;  and  the  variation  was  apparently  confirmed  by  observation 
made  by  Mr.  W.  E.  Jackson,  which  indicate  a  period  of  about  f  ourteei 
days.  {Journal  L,A.8.y  vol.  ra.,  part  ii.)  Sawyer,  however,  fail 
to  find  any  variation ;  and  a  few  observations  I  made  of  the  star  h 
March,  1886,  show  no  fluctuation. 

No.  7.  Lacaille  3105  Puppis. — Observations  by  Stanley  Williams 
in  1886,  seem  to  show  a  small  variation  in  a  period  of  about  4*2  days 
{M.  Not  R,  A.  8,,  January,  1887.) 

No.  8.  K  PyxiDiq. — Found  to  be  variable  at  Cordoba,  but  period 
undetermined. 

No.  9.  —  Cancbi  =  DM  +  11°,  1954.— Near  the  star  cluster,  67 
Messier;  observations  by  Baxendell,  April,  1860,  to  March,  1862,  show 
u  variation  of  about  one  magnitude.  It  is  of  a  ruddy  colour.  Decli- 
nation given  is,  according  to  Baxendell,  "  perhaps  about  1'  too  little  " 
{private  letter y  May  1885). 

No.  10.  74  Cancbi. — Announced  as  variable  by  Borelly,  in  1885, 
but  variation  not  yet  confirmed  by  any  other  observer. 

No.  11.  —  Sextantis. — Announced  as  variable  by  Borelly,    in 

1885.  On  March  3  and  13,  1886, 1  found  the  star  below  8  m. ;  but  on 
the  following  dates :  1886,  March  26,  April  21,  May  21  ;  and  1887, 
March  29,  April  12,  16,  18,  24,  it  was  not  visible  with  the  binocular 
in  a  clear  moonless  sky. 

No.  12.  —  Leonis. — ^Announced  as  variable  by  Borelly,  in  1885. 

No.  13.  Birmingham  277  Veelginis. — This  is  No.  367  of  Catalogue 
of  Suspected  Variable  Stars,  and  seems  most  probably  variable.  It  was 
estimated  8*8  mag.  by  Espin,  1885,  May  12  ;  and  7  mag.  by  Gemmill, 

1886,  November  17  and  29. 

No.  14.  Birmingham  290  Canes  Venat. — This  is  No.  383  of 
Catalogue  of  Suspected  Variables,  and  seems  most  probably  variable. 

No.  15.  Lacaille  6077  Apodis. — ^No.  452  of  Catalogue  of  Suspected 
Variables.    Dr.  Gould  seems  to  think  the  variation  certain. 
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Fo.  17.  —  LiBSiE  «  Lalaitde  28607. — No.  476  of  Catalogue  of  Sum- 
pieM  Variables. 

No.  19.  L^GAiLLE  7646  SAorrTABn. — No.  544  of  Catalogue  of  Sus- 
pected Variables.  f%and  to  be  Tariable  at  Cordoba,  but  the  obseryations 
are  discordant,  owing  to  the  apparent  yariability  of  several  of  the  com- 
parison stars  (  271  ^.,  p.  288). 

No.  20.  B  535  CToiri=DM47°,  3031. — Espin  observed  a  minimum 
about  end  of  April,  1886.  On  May  11  it  was  8*9  m.,  and  on  August 
22  it  had  increased  to  7'7  m. 

No.  21.  DM  4-  35°,  4002  Ctgiti,  10  m.,  Pickering,  1880,  but 
observed  as  8-5  m.,  and  very  red,  by  Espin,  June  26,  1886  ;  but  only 
9*5  m.  on  August  29,  1886. 

No.  29.  B  541  Ctgni  =  DM  +  38°,  3957.— From  observations, 
1885-1887,  Espin  finds  variation  from  7'2  to  8*2.  It  is  the  southern 
star  of  a  wide  pair. 

No.  24.  p  Caprtookki. — Announced  as  variable  by  Borelly  in  1885. 
It  was  rated  6  m.  by  Lalande,  5-6  by  Hcis,  5*3  at  Cordoba,  and  4*98  at 
Harvard.  From  my  own  observations  I  had  previously  suspected 
variation  in  ir  Capricomi,  which  lies  dose  to  p  (ir  is  No.  624  of 
Cstslague  of  Suspected  Variables). 

No.  25.  Akok  Cafbicoski. — ^I  have  always  found  this  star  below 
8  mag. 

No.  26.  DM  +  39°,  4208  CrGNi.— Found  by  Espin,  1885,  July  9, 
u  a  splendid  red  star,  mag.  7*9,  afterwards  diminishing  to  9*2 ;  no 
period  found.  Espin  found  it  below  8  m.,  1885,  August  13,  Septem- 
^  7,  and  September  9. 

No.  27.  —  Capmcobni  =  Lalande  40866. — Announced  as  variable 
bjBoiBllyin  1885. 

No.  34.  DM  +  57°,  2568  Cephsi. — A  fine  orange-red  star^  found 
bf  Espm.  Variation  observed  from  7-0  to  8*0,  with  probably  a  short 
period. 

No.  34.  W  PiBdUM. — This  star  is  not  in  Lalande'B  Catalogue,  or 
Harding's  Atlas. 

E.  I.  A.  PEOC.,  SEE.  III.,  VOL.  I.  L 
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NOTES  ADDED  IN  THE  PKESS. 

No.  7.  TI  Cephei.— Knott's  period  is  2-492857  days.  Schmid 
gave  2-492886  days.  {OU^rvutory^  December,  1880.)  A  minimur 
was  obaerred  1887,  Eebmary  25,  8^  34-  5*. 

No.  33.  8  AuBiojt. — Maxima  were  observed  by  Don^r,  1885 
Febmary  12  ;  and  1886,  March  7  (mag.  9-5).  *'  Variation  irregolar,  o 
law  very  complicated." 

No.  37.  a  Obiokis  (Betelgeose). — A  well-marked  minimal] 
occurred  about  the  middle  of  December,  1887. 

No.  87  0.  TI  ("  Nova")  Oriokib. — This  star  rose  to  another  maximur 
in  December,  1887,  but  did  not  much  exceed  7-5  magnitude  at  thi 
maximum- 
No.  39.  T  MoKocKBons.— Sawyer  observed  the  following  mazimi 
and  minima  in  1887-88.    (Gould's  Att.  Journal,  No.  174.) 

Obsxrved  Maxima. 

1887,  November  29,  le"*  50-.        1888,  February  20,  lO*"  18-. 

1887,  December  27,  10»»  53-  1888,  March       17,  12''    2". 

1888,  January    23,    9"  55-  1888,  April        13.  23*'  51". 

Obsebved  Minima. 

1887,  November  20,  2^  18-         1888,  February   9,    9»'  31". 

1887,  December  20,   7^  16-.         1888,  March        6,    S^  48". 

1888,  January      14,  lO**  10-  1888,  April         4,    3"    3". 

No.  41 .  S  (15)  MoKOCBBOTis. — A  distant  companion  at  139°-2  :  75"' 
has  been  suspected  of  variation,  as  it  was  estimated  8-5  by  Mai 
(1863-16),  and  only  12  m.  by  Sadler  (1875  3).  Tarrant's  observatioi 
in  March  and  April,  1888,  show  it  to  be  certainly  variable  to  tl 
extent  of  at  least  IJ  niag-  This  object  deserves  careful  attentioi 
as  a  variable  companion  to  a  known  variable  star  is  very  rare,  if  n( 
an  unique  phenomenon. 
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No.  46  A.  R  Cakis  Majobis. — A  variable  of  the  Algol  type,  dis- 
covered by  Sawyer  in  1887.  His  observations  in  March  and  April, 
1887,  show  that  **  the  period  is  some  aliquot  part  of  eight  days," 
probably  1*  3^  *. 

No.  46  a  y  Gemikobtjm. — Knott  finds  the  elements : — 

Max.  =  1882,  May  14-6  +  276*  5^  E. 

No.  71.  R  Ub&s  Majoms. — Maxima  were  observed  1886,  May  1 
(Baxendell,  jnn.)  ;  1886,  April  29  (Sawyer) ;  and  1887,  February  21 
(Knott);  and  minima,  1886,  November20(BaxendeU,jun.),  and  1877, 
September  13. 

No.  72.  rj  Abgits. — In  May,  1888,  Tebbutt  found  that  this  re- 
markable star  **  had  increased  fully  half  a  magnitude  "  in  light  since 
April,  1887,  and  ''  it  may  now  be  rated  as  a  star  of  the  7-0  magni- 
tude."    {OhMervatory,  July,  1888.) 

No.  82.  T  Ubsls  Majobis. — Maxima  were  observed  by  Sawyer, 
1884,  October  17  (7*8  m.);  and  1885,  June  22  (8-6  mag.);  and  by 
J.  Baxendell,  jun.,  1886,  November  17. 

No.  83.  E  VnwiNis. — Maxima  were  observed  by  Sawyer,  1886, 
Jnne  18  (7-0  m.) ;  and  1886,  April  8. 

No.  85.  S  TJbsje  Majobis. — The  following  maxima  and  minima 
We  been  observed  in  recent  years : — 

Maxima. 

I  1885,  May  7,  J.  BaxendeU,  jun. 

(  1885,  May  7,  Sawyer. 

(1885,  December  25,  J.  Baxendell.  jun. 

1885,  December  25,  Knott. 

1886,  August  10,  Knott. 

1887,  March  13,  Knott. 
1887,  November  1  ±,        — 

Minima. 

1885,  June          16  (12-2  m.),  J.  Baxendell,  jun. 

1885,  August      28  (12*8  m.),  J.  Baxendell,  jun. 

i  1885,  December    2,  Knott. 

(  1886,  December    8,  J.  Baxendell,  jun. 

1887,  July          11,  Knott. 
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No.  103.  8  CoEOKJE. — ^Maxima  were  observed  by  Baxendell,  1886 
April  28;  and  by  Sawyer,  1885,  May  11  ;  1886,  May  10  ;  and  188^ 
April  19  (mag.  7'1). 

No.  121.  g(30)  Hebouus. — From  observations  in  1887,  Sawye 
fiads  periods  of  62-86  days. 

No.  130.  U  Ophitjchi. — Cbandler  gives  the  following  elements  :— 
Min.  =  1884,  January  1,  0^  64-  43«-6  (Paris,  M.T.) 
+  20^  7"  41'-6  (E  -  1070)  -  0-0002  E». 
(Gould's  Astronomical  Journal,  Nos.  161  and  162). 

No.  138fl.  —  SEEPEims  =  DM  +  8^  3780.— The  following  maxima 
have  been  observed  by  Espin  :— 1886,  June  8  ;  1887,  April  14 ;  and 
1888,  February  18. 

No.  163.  S  VuLPECXJLJS. — The  maximum  and  minimum  given  in  the 
Catalogue  were  observed  by  Baxendell. 

No.  155  a.  S(10)Sagittje. — Sawyer  finds  a  correction  to  Chandler's 
epoch  of  maximum  of  -0'*-29,  and  to  the  period  a  correction  of  -0"-96. 

No.  155  J.  —  Ctgiti. — In  May,  1888,  Espin  found  this  star  below 
1 3  mag.,  and  showing  no  signs  of  increasing  in  light. 

No.  156.  S  Ctgni. — The  maximum  given  in  the  Catalogue  was 
observed  by  Knott. 

No.  158.  S  Aquiije. — The  maximum  and  minimum  given  in  the 
Catalogue  were  observed  by  Knott. 

No.  170  J.  —  Ctgni. — The  period  of  this  Algol  star  has  now  been 
proved  to  be  1**  12^  ±. 

No.  175.  T  Cephei. — Treating  Mr.  Knott's  obsen-ations  of  minima 
hy  the  method  of  least  squaies,  I  find  the  following  provisional 
elements : — 

Epoch  minimum  «=  1884,  August  29*5  +  387-92  E. 
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No.  176  a.  W  Ctgni. — Sawyer  has  observed  the  following  addi- 
tional "**•»•■  TWft  and  minima  :— 


Maxima.  Mikiica. 

1887,  September  13  (6-1  m.).  1887,  July  23  (67  m.). 

1888,  Jannaiy     20  (6-2  m.).  1887,  December    8  (6*7  m.). 

He  finds  the  period  in  1887,  138  days. 


Notes  added  in  Press  to  Provisional  List. 

No.  5.  »  Puppis. — Stanley  Williams  says  {Astronomical  Register, 
October,  1886):— ''This  beautifully  coloured  star  is  No.  171  of 
Birmingham's  Catalogue  of  Bed  Stars,  having  been  noted  red  by 
Schmidt  Herscbel,  with  the  20  ft.  reflector,  only  called  it  yellow ; 
8Bd  in  the  TJ.A.  it  is  only  marked  with  a  single  r.  Gore,  in  1876, 
foond  the  large  star  a  beautiful  orange,  and  in  the  end  of  1885  and 
^Qiimiencement  of  1886  it  was  certainly  one  of  the  finest  orange  stars 
in  the  heavens.  It  would  seem  from  this  that  there  is  a  strong 
provability  of  variation  in  colour.  It  has  also  been  suspected  to  vary 
in  brightness,  and  my  observations  made  on  about  thirty  nights  in 
IBES-^  confirm  this,  the  determinations  varying  from  2 '3  to  3 '3. 
This  star  may,  therefore,  now  be  placed  on  the  list  of  known  variable 

8Uft.» 

No.  11.  _  Skxtaktis.— This  star  lies  a  little  s.f.  DM  +  7°,  2181 
(fi*3  m.),  Gould,  and  about  1 1'  south  of  Lalande,  19207  (8i).  It  is  not 
in  lalande's  Catalogue  or  Harding's  Atlas. 

No.  12  a.  Lalande,  20918,  Htbrje. — 6^  Lalande  ;  6  m.  Argelander ; 

7  m.  Tacchini  (1868-309) ;  estimated  7-3  at  Coidoba,  1871,  July  6,  and 

8  m.  in  May,  1877,  but  found  only  9  m.  by  Chandler,  1888,  April. 
This  star  evidently  requires  careful  observation.  Dr.  Gould  calls  it 
"  ^ery  red."  (  Uranometria  Argentina,  pp.  303,  304).  It  is  Birming- 
^  248,  and  is  No.  329  of  my  Catalogue  of  Suspected  Variable  Stars. 
It  is  one  of  the  reddest  stars  in  the  heavens. 
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No.  14  a.  DM  +  40^  2694.-9-2  mag.  in  DM,  but  observed  b; 
EBpin  as  7*3,  1888,  April  6,  and  7-7  on  April  8.  "The  spectxoecop 
shows  a  fine  III  type  spectrum."  The  star  is  not  in  Lalande  o 
Weisse*s  Bessel. 

No.  260.  Akok.  Cygki. — A  red  star,  not  in  Durchmuitemng^  fonn 
by  Espin,  1888,  Hay  8,  and  estimated  8*1  mag.  "The  spectrum  i 
not  continuous." 

No.  38.  DM  +  57°,  2568  Ckphki.— A  fine  orange-red  star,  foun 
by  Espin,  who  thinks  it  variable  from  7*0  to  8*0,  with  probably  a  ahoi 
period. 
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XIV. 

MODERN  MATHEMATICS.    By  R.  A.  ROBERTS,  M.A.,  Trinity 

College,  Dnblin. 

[Eead  Noybmbbb  8,  1886.] 

Thxeb  haye  been  such  vast  strides  made  in  mathematical  knowledge 
in  this  century,  and  especially  in  the  latter  half  of  it,  that  it  is  much 
easier  now  than  heretofore  to  form  an  opinion  as  to  the  position  of 
mathematics.  From  this  great  extension  of  mathematics,  we  can  now 
more  exactly  assign  the  points  where  it  touches  on  other  subjects, 
and  its  relatiYe  position  among  the  different  branches  of  human  know- 
ledge. And  from  the  internal  point  of  view,  we  can  now  more 
readily  classify  all  the  various  divisions  and  subdivisions,  and  are 
thus  enabled  to  enumerate  all  the  principal  results  which  have  been 
obtained,  and  form  some  idea  as  to  where  something  remains  still  to 
bedme. 

In  opening  any  mathematical  treatise  of  the  last  century  or  begin- 
ning of  the  present,  and  another  belonging  to  the  modem  school,  we 
ue  at  once  struck  by  the  great  difference  in  the  appearance  of  the 
mathematical  work.  We  see  new  notations,  old  ones  greatly  altered, 
and  a  number  of  new  words  arising  from  the  growth  of  new  mathe- 
matical ideas.  In  fact,  we  see  a  complete  transformation  effected  in 
the  whole  nature  of  the  subject.  This  is  due  to  the  modem  mathe- 
matieal  idea.  The  first  recognition  of  the  modem  idea  was  on  the 
geometrical  side,  and  is  to  be  found  in  Fencelet's  Treatise  on  Projee- 
tki  PropniieM,  published  in  1822.  Afterwards,  on  the  algebraic  side, 
Boole  first  came  upon  the  germs  of  the  theory  of  invariants,  but  did 
not  aeem  to  perceive  its  importance.  It  was  then  Cayley  took  up  this 
'>nuich  of  the  subject,  grasped  the  idea  in  all  its  entirety,  and  worked 
it  out  to  its  fullest  extent,  thus  laying  the  foundation  of  the  present 
gnat  structure  of  mathematical  knowledge,  and  opening  up  a  wide 
field  of  labour  for  the  mathematicians  of  the  future. 

In  the  days  of  Newton,  Leibnitz,  Euler,  and  others,  mathematics 
waaavast  unexplored  world.  In  whatever  direction  investigations 
were  made,  the  searcher  was  constantly  rewarded  by  discoveries. 
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which,  perhaps,  often  gave  more  pleasure  from  the  fact  that  they  w< 
unexpected  and  came  as  surprises.  The  mathematicians  of  those  6d 
resemhled  the  ocean  navigators,  Columbus,  Magellan,  Yasco  de  Ghir 
and  others  of  the  same  period,  who  went  forth  over  the  world 
discover  new  lands.  And  as  these,  while  bent  on  some  partica 
object,  often,  unexpectedly,  made  great  discoveries,  so  the  mat! 
maticians  referred  to  came  upon  important  theorems  in  mathemat 
in  the  course  of  their  investigations  of  geometrical  and  physii 
problems.  And  in  the  same  way  as  the  whole  extent  of  the  earth 
known  now,  so  also  is  the  whole  range  of  mathematics  mapped  oi 
and  its  various  departments  have  their  boundaries  assigned.  AL 
like  our  physical  world,  the  regions  are  mapped  out,  though  the  great 
part  yet  remains  unoccupied :  and  that  part  awaits  being  opened  i 
and  brought  within  the  domain  of  cultivated  territory ;  and,  li] 
many  districts  of  the  earth  which  for  a  long  time  were  believed  to  1 
barren  and  uninhabitable,  and  have  now  proved  to  be  quite  tl 
contrary,  there  are  branches  of  mathematics  neglected,  and  heretofoj 
believed  to  be  unproductive,  which  may  turn  out  to  be  most  f erti 
and  yield  many  results  in  the  future  to  the  investigator. 

But  in  this  comparison  the  similitude  only  holds  up  to  a  certai 
point.  The  earth  is  finite,  and  when  we  have  occupied  and  exhauste 
it,  nothing  more  remains  to  be  done ;  but  there  is  no  limit  to  th 
acquisition  of  mathematical  knowledge.  In  fact,  in  mathematics  w 
can  move  from  one  planet  to  another,  and  when  we  have  exhauf^te 
one  solar  system,  we  can  take  wings  and  seek  another,  where  we  ma 
find  a  fresh  field  for  investigation. 

In  the  old-fashioned  method  of  proceeding  to  solve  problems,  th 
same  process  was  gone  through  over  and  over  again,  the  mathematics 
worker  being  apparently  unconscious  that  he  had  ever  done  anythin 
like  it  before.  For  instance,  in  finding  the  envelope  of  a  system  c 
curves  or  surfaces  varying,  subject  to  certain  conditions,  the  sam 
process  was  continually  repeated,  and  the  fact  that  such  problem 
depended  upon  finding  the  discriminant  of  an  algebraic  equatioi 
seemed  to  be  unknown.  Also,  the  determination  of  the  discriminan 
of  every  algebraic  equation  that  turned  up  in  the  consideration  of  an; 
geometrical  problem  was  treated  as  a  separate  question  and  not  as  on 
of  a  class.  In  this  direction  the  change  brought  about  by  the  opera 
tion  of  the  modem  mathematical  idea  has  been  most  striking.  How 
ever,  this  could  hardly  have  been  otherwise.  In  the  days  of  thes 
earlier  mathematicians,  the  starting-point  was  immediately  froi 
experience.      All  the  problems  in  mathematics  had  their  origin  ii 
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ph  jsics  and  geometry,  and  the  modem  mathematical  conceptions  conld 
of  conne  be  hardly  perceiyed,  or  hare  any  attention  paid  to  them  by 
those  who  considered  these  sabjects  exclneiYely  as  their  object. 

In  these  earlier  times  the  study  of  mathematics,  perhaps,  affordedmore 
pleasure  than  it  does  now,  because  new  discoTeries  were  more  easily 
made,  and  with  a  less  extent  of  reading.  Now,  no  doubt,  the  methods 
of  attacking  questions  are  both  more  numerous  and  more  powerful ; 
but  it  is  necessary  to  read,  and  hold  together  in  the  mind,  the  greater 
part  of  what  has  been  previously  done  in  a  subject,  before  we  can 
attempt  to  discoTer  any  new  results.  Still,  however,  it  is  remarkable 
hosw  many  new  and  interesting  theorems  can  be  obtained  when  we 
^Ti^  a  narrow  field  such  as  tiie  geometry  of  circles  and  triangles. 

The  modem  mathematical  idea  consists  chiefly  in  the  theory  of 
projection,  combined  with  the  principle  of  continuity,  and  the  recog- 
nition of  the  fact  that  angles  and  lengths  in  the  Euclidian  geometry  of 
eiperience  depend  upon  a  certain  absolute  curve  of  the  second  degree. 
On  the  algebraic  side  it  has  developed  the  theory  of  linear  transforma- 
tions and  invariants,  to  which  we  may  add  the  recognition  of  the  value 
of  homogeneity,  and  the  symmetry  derived  therefrom.  These  prin- 
ciples have  been  only  appUed  later  on  in  the  transcendental  analysis ; 
bat  it  is  evident  what  advantages  are  obtained  by  keeping  in  their 
general  form  the  quantities  involved  in  elliptic  and  hyper-elliptic 
integrala,  as  we  are  enabled  thence  by  symmetry  to  write  down 
^ereral  formules  by  interchanging  the  roots.  Also,  in  the  theory  of 
eOipiic  integrals,  it  may  be  observed  that  we  have  a  decided  gain 
in  symmetry  by  considering  the  functions  sn,  en,  dn  as  the  ratios  of 
bar  functions,  the  absolute  magnitudes  of  which  are,  and  remain, 
indeterminate. 

In  the  other  branches  of  mathematics,  such  as  the  theory  of  Diffe- 
icntial  Equations,  the  modem  methods  do  not  appear  to  have  effected 
80  mneh  progress.  This  is,  no  doubt,  partly  due  to  the  nature  of  the 
^M^<  I^  fact,  it  is  evident  that  before  we  can  proceed  much 
toither  in  the  solution  of  differential  equations,  we  must  have  a  more 
oooplete  knowledge  of  the  various  functions  which  are  introduced  to 
oar  notice  by  the  Integral  Calculus.  However,  it  may  be  admitted 
that  we  cannot  expect  any  systematic  and  regular  progress  in  the 
"^ry  of  Differential  Equations  until  the  modem  methods  are  applied 
at  least  to  some  extent.  This  has  at  length  been  done  in  a  very  com- 
ply and  suggestive  manner  by  Professor  Sylvester  in  his  idea  of 
''Bedprocants;"  so  that  now,  the  attention  of  mathematicians  being 
tomed  in  this  direction,  we  may  hope  for  the  opening  up  of  a  large 
1. 1.  A.  PEOC.,  ssa.  in.,  vol.  i.  k 
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field  of  discovery  in  an  important  branch  of  mathematical  know 
ledge. 

When  we  have  got  a  clear  view  of  the  modem  mathematical  idea 
we  are  enabled  thereby  to  dispense  to  a  great  extent  with  long  calcu 
lations,  which  after  all  only  serve  to  obscure  the  view,  and  prevent  u 
from  obtaining  an  insight  into  the  relations  connecting  quantities 
The  modem  mathematical  idea  gives  us  the  power  to  hold  together  ii 
the  mind  a  large  extent  of  knowledge,  and  perceive  the  connexion  anc 
mutual  interdependence  of  the  different  departments  of  that  know 
ledge.     We  are  thus  enabled  to  predict,  or  at  least  form,  an  opinion  o: 
some  value  as  to  the  result  of  certain  transformations,  and  hence  wt 
can  avoid  a  large  amount  of  useless  labour,  and  direct  our  attention  tc 
those  points  which  are  most  likely  to  repay  a  careful  study.     Thic 
power  is  evidently  of  much  more  value  than  the  ability  to  make  long 
investigations,  or  fill  pages  with  work,  the  faculty  of  correct  working 
being  easily  attained  by  the  force  of  habit,  and  not  appearing  to  dif^ei 
essentially  from  that  of  performing  complicated  sums  in  commercial 
matters.     On  looking  back  through  the  vast  tomes  of  work  written  on 
mathematical  subjects,  especially  on  the  physical  side,  during  the  pre- 
ceding century,  we  see  a  great  number  of  investigations  commenced, 
which  lead  to  practically  no  result.      We  see,  thus,  the  importance  oi 
being  able  to  direct,  both  in  pure  and  mixed  mathematics,  our  steps 
into  those  paths  which  are  most  likely  to  lead  to  valuable  results.     Of 
course  there  is  naturally  an  indisposition  on  the  part  of  many  mathe- 
matical workers  to  destroy  as  useless  investigations  which  have  led  to 
no  result ;  and  this  may  account  for  the  quantity  of  work  published 
which  lapses  into  oblivion,  only  the  residue  of  grain  being  winnowed 
from  the  chaff  by  time,  and  becoming  part  of  the  mental  store  of  the 
mathematician.     Such  investigations,  however,  in  some  cases  may  not 
be  altogether  lost,  as  they  may  contain  the  germs  of  ideas  which  may 
f  ractify  in  the  minds  of  other  workers  in  the  same  field  of  labour. 

It  seems  now  that  the  theory  of  invariants  and  the  other  products 
of  the  modem  mathematical  idea  are  as  necessary  a  part  of  mathe- 
matical knowledge  as  the  differential  and  integral  calculi.  We  have 
had  many  other  new  ideas  introduced  into  mathematics,  as,  for  instance. 
Hamilton's  Quaternions  and  Grassman's  method  ;  but  we  have  no  con- 
viction of  their  forming  a  necessary  part  of  our  knowledge.  There  has 
been,  in  fact,  of  late  years  too  great  a  tendency  to  originate  such 
calculi.  They  seem  liable  to  degenerate  into  mere  playthings,  and  I 
believe,  also,  that  they  have  not  availed  to  obtain  any  new  results,  but 
rather  prove  prejudicial  to  the  endeavour  to  do  so. 
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Howerer,  the  want  of  all  the  modem  methods  never  prevented 
some  of  tiie  older  school  of  mathematicians  from  arriving  at  the 
3olationflof  problems  to  which  they  had  devoted  themselves.  In  fact, 
these  powerful  intellects  were  able,  no  doubt,  to  really  use  the  modem 
machinery  intuitively.  We  see  how  great  mathematicians  frequently 
arrived  at  results,  of  whose  correctness  they  were  assured,  but  by 
means  of  which  they  found  it  difficult  to  give  an  explanation;  as,  for 
instance,  Laplace,  whose  second  proof  of  Legendre's  problem,  in  the 
fourth  chapter  of  the  third  book  of  the  Mieanique  CiUst^  was  shown 
to  be  altogether  unsatisfactory  by  Liouville,  in  his  Journal  de  Mathi- 
matifUi8,  t.  ii.,  1837. 

The  modem  ideas  seem  to  place  the  true  position  of  mathematics 
in  a  clearer  light,  both  with  respect  to  philosophy,  on  the  one  hand, 
and  physical  science,  that  is  experience,  on  the  other.  Mathematics 
alone  seem  to  give  us  a  firm  standpoint  of  absolute  tmth,  completely 
free  from  the  mist  of  our  subjectivity ;  for  although  we  arrive  at  the 
primaiy  mathematical  truths  by  means  of  experience,  yet  we  have  a 
conviction  that  they  are  necessary  and  do  not  depend  upon  that  source. 
Mill,  however,  disputes  this;  and,  among  other  remarks  on  the 
subject,  observes  that  there  exist  no  real  things  exactly  conformable 
to  the  definitions  of  geometry ;  also,  that  we  cannot  conceive  a  line 
without  breadth,  or  form  a  mental  picture  of  such  a  line.  This  may, 
**i  coane,  be  conceded ;  but  it  may  seem  a  preferable  view  to  regard 
;^metrical  conceptions  rather  as  qualities  than  as  actual  embodiments 
of  matter;  for  instance,  we  may  regard  a  surface  as  the  limiting  form 
of  a  portion  of  matter.  In  any  case,  our  inability  to  realize  in  nature 
theso-called  imaginary  objects  arises  from  the  fact  that  we  are  finite 
^ings,  and  cannot  secure  perfection  in  the  infinitely  small. 

Suice  the  modem  mathematical  ideas  have  come  into  operation, 
geometry  has  broken  away  from,  and  become  almost  independent  of, 
czperienoe— the  original  foundation  on  which  it  stood.  In  the  Eucli- 
^  geometry  we  start  from  lengths  and  angles.  The  circle  is  the  most 
impoitant  curved  line  which  comes  under  our  notice,  and  these  con- 
ceptions, at  least  from  Biemann's  point  of  view,  depend  upon 
€xpenence.  But  the  modem  geometry  can  be  built  up  without  any 
refaaice  to  lengths  and  angles,  or  of  such  a  curve  as  a  circle.  We 
can  then  assume  certain  properties  of  space,  and  hence  deduce  a  con- 
^i^t  geometry  of  lengths  and  angles.  These  assumptions  may  be 
^^^  BO  as  to  give  us  either  the  Euclidian  or  the  elliptic  and  other 
Unds  of  space.  In  these  kinds  of  space  lengths  and  angles  are  the 
fonns  assumed  by  certain  invariants  in  the  more  general  geometry. 

h2 
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To  give  vividness  to  onr  conceptions  in  abstract  geometry,  we  imagii 
lines  and  surfaces,  as  we  see  and  know  them  in  our  Euclidian  Bpac< 
but  the  results  obtained  by  mathematical  operations  have  no  relatic 
to,  and  are  completely  independent  of,  any  definitions  of  length,  an 
still  remain  true,  if  space  possessed  properties  altogether  different  froi 
those  which  it  has  been  found  to  have  from  experience.  That  is,  i 
course,  provided  these  results  are  stated  in  the  most  general  form  i 
accordance  with  the  ideas  of  modem  geometry. 

From  the  algebraic  point  of  view  there  is  such  a  thing  as  a  pur^ 
perfectly  neutral  space.  Such  a  space  would  not  be  cognisable  by  oi 
senses,  for  it  does  not  possess  any  attributes — it  does  not  involve  tl 
existence  of  length,  of  area,  or  volume.  In  order  to  realize  these  idea 
the  mathematician  finds  it  necessary  to  suppose  the  existence  of  son 
absolute  surface  or  curve,  which,  for  the  ordinary  Euclidian  space  is 
curve  of  the  second  order,  and  in  the  elliptic  space  is  a  surface  of  tb 
same  order. 

The  Euclidian  geometry  forms  the  connecting-link  between  algebi 
and  modem  geometry  on  the  one  hand,  and  physics  on  the  othei 
Physical  mathematics  may  inform  us  that  there  is  something  peculiar! 
appropriate  in  having  the  law  of  attraction  in  nature  equal  to  that  o 
the  inverse  square  of  the  distance,  but  still  we  do  not  perceive  any  i 
priori  necessity  for  such  a  law.  On  the  other  hand,  it  may  be  concede< 
that  we  have  the  idea  of  necessary  truth  in  arithmetic  or  algebra,  bu 
it  does  not  seem  so  easy  to  assign  the  exact  boundary ;  for,  according 
to  Eiemann,  the  belief  that  our  space  is  Euclidian  is  founded  oi 
experience,  while  the  more  usual  view  seems  to  be  that  it  is  i 
necessary  truth. 
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XV. 

OX  TESTOON8  OP  HENET  Vni.,  WITH  DETAILS  OF  AN 
UNBESCBIBED  TESTOON  OF  THE  BRISTOL  MINT, 
COINED  BY  SIR  WILLIAM  SHARINGTON.  Bt  W. 
F&AZER,  F.R.C.S.I.,  Member  of  Coancil,  R.I.A. 

[Bead  Mat  14,  1888.] 

SnrsR  coinagee  struck  during  the  reign  of  Henry  the  Eighth  are  dig- 
tingnished  by  their  progressive  deterioration  in  intiinsic  value,  and  by 
increasiiKg  adulteration  of  the  silver  used  in  their  fabrication.    After  he 
ascended  the  throne  on  22nd  April,  1509,  his  first  issue  of  coinage 
conasted  of  silver  of  the  recognised  standard,  and  each  penny  piece 
weighed  twelve  grains.     He  utilized  for  his  dies  the  side-face  portrait 
employed  in  striking  his  father's  coins,  economically  adding  to  the  YII. 
of  Uie  old  inscription  another  stroke,  which  by  a  simple  process  became 
VIIL   So  matters  continued  until  the  commencement  of  the  eighteenth 
year  ol  his  rule,  when  a  special  side-faced  portrait  of  his  own  was  en- 
graved to  take  the  place  of  that  of  his  father.    The  silver  bullion  con- 
tinued to  be  maintained  at  standard,  but  the  weight  of  the  penny  was 
reduced  to  10}  grains,  and  so  rateably  other  silver  coins  were  struck 
according  to  this  diminished  valuation. 

A  more  serious  change  for  the  worse  was  introduced  in  the  thirty- 
foutth  year  of  Henry's  reign,  when  the  silver  coinage  known  as  his 
third  issue  was  made.  This  corresponds  in  time  from  April,  1542,  to 
April,  1543.  They  consist  of  a  silver  adulterated  to  the  extent  of  ten 
ounces  of  the  pure  metal  mixed  with  two  ounces  of  alloy,  and  the 
weight  of  the  silver  penny  was  reduced  to  ten  grains.  In  addition  to 
the  usual  series  of  silver  coins,  consisting  of  groats,  half-groats,  pence, 
and  halfpence,  which  had  been  struck  during  every  successive  reign 
since  the  days  of  Edward  III.,  for  the  first  time  a  new  coin  appears, 
the  Testoon,  an  important  monetary  novelty,  for  it  was  the  direct  pre- 
decessor of  our  shilling,  a  name  given  to  it  in  the  succeeding  reign  of 
Edward  YL  On  this  testoon  the  monarch  was  represented  crowned, 
in  royal  robes,  with  full-faced  actual  portrait|  instead  of  the  ideal 
kingly  figure  found  on  all  our  earlier  English  coins  previous  to  the 
latter  part  of  the  reign  of  Henry  YII. 
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For  the  first  time  also  the  title  of  Rex  Hibebkias  was  assumed 
and,  as  we  know,  the  Act  of  Parliament  which  recognised  that  title  wa 
passed  in  the  thirty-fifth  year  of  Henry  the  Eighth's  reign,  it  ap 
pears  more  than  prohahle  that  coins  displaying  this  new  regal  ran] 
cannot  have  been  issued  earlier,  although  they  may  have  been  stmcl 
by  the  Ring's  order  at  the  mint  during  the  previous  year,  preparatory 
to  their  being  put  into  circulation  so  soon  as  the  novel  title  was  legally 
recognised.  A  few  specimens  of  these  earlier  testoons  are  kno-wn 
struck  in  good  silver,  but  they  are  few,  and  were  probably  what  col 
lectors  call  trial  or  pattern  pieces ;  but  Henry  evidently  thought  this  i 
needless  waste,  and  assumed  that  the  magnificence  of  his  new  rani 
ought  to  compensate  his  subjects  for  employing  a  baser  kind  of  meta 
in  making  his  current  coin. 

The  thirty-sixth  and  thirty-seventh  years  of  Henry's  reign  broughl 
about  a  lower  degree  of  debasement.  A  composition  consisting  of  one- 
half  silver  melted  with  one-half  of  alloy  was  employed,  and  it  is  to 
these  later  years  that  the  testoons  of  the  Bristol  Mint  which  I  wish  to 
dwell  on  are  ascribed.  They  were  struck  under  Sir  William  Sharington, 
Mint  Master,  who  was  employed  to  a  great  extent  in  fabricating  coins 
of  similar  defective  value  for  circulation  in  Ireland.  We  have  no 
difficulty  in  recognising  the  coins  which  Sir  William  Sharington  was 
responsible  for,  as  they  have  his  distinctive  mint  mark  impressed  on 
them — a  cypher  consisting  of  the  letters  W.  and  8.  joined. 

The  subsequent  history  of  Sir  William  Sharington' s  connexion 
with  the  coinage  of  England  is  a  remarkable  one.  Eecent  investiga- 
tions by  Mr.  John  Evans,  published  in  the  Numismatic  Chroniehf 
have  established  satisfactorily  the  fact  that,  after  the  death  of 
Henry  VIII.,  gold  coins  were  issued  from  different  English  mints 
wliich  still  bore  his  inscription,  but  possess  a  youthful  monarch's 
portrait,  substituted  for  that  of  bluff  King  Henry,  and  there  can  be 
no  reasonable  doubt  that  his  base  silver  coin  contiuued  to  be  minted 
without  alteration  of  dies  until  about  the  year  1549,  when  tardy 
efforts  were  made  to  improve  the  wretched  debased  coinage  and  raise 
the  silver  standard. 

Sir  William  Sharington  held  office  as  Master  of  the  Bristol  Mint, 
which  was  in  full  operation  until  the  fall  of  Lord  Seymour,  of  Sudeley, 
High  Admiral  of  England,  on  January  17th,  1549,  nearly  two  years 
after  the  death  of  Henry,  when  Seymour  was  committed  to  the  Tower 
and  accused  of  conspiring  with  Sharington  to  counterfeit  for  him  large 
sums  of  debased  coin  and  light  money.  Sharington's  confession  of  his 
guilt  followed,  and  he  admitted  having  struck  no  less  than  £12,000  in 
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tostoons  without  the  Boyal  Warrant.  Snch  is  a  brief  statement  of  an 
obscure  and  interesting  episode  in  the  records  of  British  Numis- 
matics. 

It  followed,  as  a  matter  of  conrse,  that  as  soon  as  a  public  statement 
was  made  that  these  coins  were  illegal,  anyone  holding  them  would  be 
inclined  to  have  them  destroyed,  especially,  as  if  discoTered,  their 
owner  might  be  suspected  of  sympathy  with  the  attached  Lord 
Seymour. 

In  addition  to  this,  we  know  that  base  silver  coins  must  necessarily 
drop  out  of  circulation  from  their  complete  worthlessness  for  trade 
purposes.     Whatever  be  the  cause,  the  fact  is  certain,  such  testoons 
are  exceptionally  scarce ;  it  was  therefore  with  some  interest  I  obtained 
n  series  of  good  specimens  for  my  cabinet.     Their  possession  induced 
me  to  investigate  the  literature  bearing  on  their  history,  and  on  corre- 
spondmg  with  the  authorities  in  the  British  Museum,  and  some  of  the 
great  private  collectors  in  England,  I  ascertained  that  I  was  in  posses- 
sion of  three  different  issues,  distinguished  by  variations  in  the  inscrip- 
tions on  the  obverse  of  the  coins,  that  is  around  the  King's  portrait, 
only  two  of  which  had  been  previously  recognised  and  described.      I 
had,  therefore,  the  gratification  of  obtaining  fine  specimens  of  an 
extremely  rare  English  coin  for  my  cabinet,  and,  further,  of  being  able 
to  place  on  record  a  new  and  previously  unknown  type. 

The  different  inscriptions,  as  will  be  seen  from  the  drawings  and 
coins  shown  to  the  Academy,  read  as  follows : — 

IjGCimia  8  D  6  TIRG  FRTmG  Z  HIB  RffX 

tjffnRia  8  D  6  imoL  frt^      hib  rgcx 

I^OTRia  8  D  6  TmGLIGC  FRT^     HIB  RQX 

Of  the  varieties  already  described,  one  is  distinguished  by  a  Fleur- 
^•/w  after  the  abbreviated  word  T^RG,  and  the  succeeding  word 
FB7TOI  is  pretty  fully  given.  The  second  variety  has  ARGL, 
followed  by  a  Cinquef oil  and  FRT^  abbreviated.  The  last  piece,  which 
has  heretofore  not  been  noticed,  has  TOTGLIGC  in  full,  followed  by 
the  Cinquef  oil.  Of  this  coin,  the  British  Museum  contains  no  example, 
and  so  iai  as  I  can  ascertain,  it  is  not  found  in  any  known  private 
'^abmet.  Its  special  claim  to  be  brought  before  this  Academy  lies  in 
the  &ct  that  it  was  fabricated  at  the  Bristol  Mint  by  the  Mint  Master, 
Sharington,  to  whom  we  are  indebted  for  the  Base  Irish  coinage 
i«ued  by  Henry  YIII.,  and  which  was  probably  continued  to  be 
struck  by  him  during  the  first  years  of  Edward  the  Sixth's  reign. 
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Above  all,  it  belongs  to  the  earliest  period  at  which  the  title  o 
Ireland's  King  was  added  to  the  older  titles  of  the  English  Ciown. 


The  wood  engravings  represent  the  obverse  and  reverse  of  this 
previously  nndescribed  variety  of  the  Base  Bristol  Testoons  of  Henry 
the  Eighth. 
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XVI. 

ON  SOME  ANCIENT  MONUMENTS,  SCHEDULED  UNDEE 
SIR  JOHN  LUBBOCK'S  ACT,  1882.  By  T.  N.  DEANE. 
(With  Plate  IX.) 

[Head  Mat  10,  1886.] 

Bath  of  Dowth. 

Tbjs  accompanying  plans  and  sections  of  this  stmcture  (Fl.  IX.)  illus- 
trate the  result  of  excavations  which  have  lately  been  carried  out. 

Prom  time  immemorial  the  existence  of  the  cruciform  chambers 
was  known,  as  well  as  the  small  chambers  towards  the  south,  com- 
monly called  the  King's  Tomb.  The  entrance  to  these  is  by  a  passage 
27  feet  long,  formed  by  eighteen  upright  stones,  and  covered  with 
alftbs  of  great  size.  The  central  chamber  is  octagonal,  8  feet  between 
the  sides ;  the  chambers  right  and  left  are  6  feet  long,  formed  by  five 
stones  each.  The  chamber  fonning  the  head  of  the  cross  is  also  formed 
*d  five  stones,  and  is  5  feet  3  inches  from  end  to  end. 

The  King's  Tomb  is  9  feet  9  inches  by  3  feet  6  inches,  beyond 
whidi  is  a  second  chamber,  4  feet  by  3  feet  6  inches,  and  to  the  north 
<xi  tt  two  smaller  chambers.  On  the  floor  of  the  central  chamber  is 
the  hollowed  slab,  so  frequently  found  in  similar  structures :  nearly 
all  the  lining  stones  of  the  central  chamber  are  covered  with  devices, 
the  ehaiBcter  of  which  I  shall  refer  to  hereafter. 

The  form  of  the  rath  is  circular,  about  300  feet  in  diameter,  by 
an  average  of  45  feet  high. 

The  entire  is  surrounded  by  stones  of  great  size,  set  on  edge. 
Certain  indications  of  further  subterranean  passages  gave  the  clue  to 
tbe  excavations  which  have  been  carried  out,  and  resulted  in  the 
disGorery  of  some  new  portions.  Commencing  at  the  northern  side 
of  the  known  entrance  to  the  central  chamber,  an  opening  was  made 
vbich  led  to  a  passage  terminated  at  either  end  by  circular  cells 
carefully  roofed  with  corbelling  stones.  In  this  passage  were  found  a 
quantity  of  bones,  mostly  horses  and  lower  animals,  but  none  human. 
The  passage  had  an  incline  towards  the  south.  On  emerging  from 
it  at  the  point  where  it  met  the  entrance  to  the  originally  known 
chamber  a  flight  of  steps  was  discovered.  I  have  no  doubt  that  these 
chambers  were  approached  only  by  this  passage,  and  that  the  entrance 
ued  for  many  years  was  made  for  investigation  of  the  contents  of  the 
central  portion. 
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In  the  circular  cell  at  the  southern  end  of  the  curved  passage  wc 
found  three  articles — a  bronze  pin,  a  buckle,  and  an  iron  dagger. 

I  have  shown  these  to  Dr.  Frazcr,  whose  opinion  is  worthy 
respect,  and  he  looks  on  the  pin  and  dagger  as  Danish,  and  the  buel 
Irish  work.  Should  he  be  correct,  it  would  lead  to  the  suppositi 
that  the  tomb  had  been  rifled,  of  which  I  have  no  doubt,  for  i 
read  in  the  Annals  of  Ulster,  that  in  a.d.  862  **The  cave  Acluu 
Aldai  and  Cnodhba  (EInowth),  and  this  sepulchre  of  Boadan  ov 
Dowth,  and  the  cave  of  the  wife  of  Gh)bhan,  were  searched  by  t] 
Danes,  quad  antea  perfectum  est,  on  one  occasion  that  the  three  kinj 
Aruloff,  Imai,  and  Anish  were  plundering  the  territory  of  Flan 
the  son  of  Conaing." 

To  the  south  of  the  passage  described  further  excavation  w^ 
carried  on,  and  a  curious  chamber  was  discovered,  14  feet  in  diomete 
surrounded  by  massive  stones,  most  of  which  are  covered  with  simih 
carvings  to  those  found  on  the  cruciform  chamber.  This  chambc 
appears  to  have  been  approached  by  a  passage  towards  the  south- wesi 
also  formed  by  very  large  stones.  On  the  largest  stone  to  the  rigl 
there  are  four  hollows. 

The  obscurity  as  to  the  meaning  of  the  devices  carved  on  thes 
stones  has  led  me  to  compare  them  with  markings  on  pottery,  als 
with  masons'  marks  used  at  the  present  day  and  in  past  ages  both  i 
India  and  other  parts  of  the  world.  The  devices  on  the  pottery  of  th 
Zuni  Indians  (of  which  they  are  able  to  give  explanations),  which  ar 
seen  on  the  ware  obtained  for  the  University  of  Oxford,  and  so  beauti 
fully  illustrated  in  the  Proceedings  of  the  Smithsonian  Institute  a 
Washington,  may  help  to  give  a  clue  to  the  reading  of  the  device 
at  Dowth,  Loughcrew,  and  elsewhere. 

I  find  many  similar  devices  on  the  Eg3rptian  ware  corresponding 
with  those  at  Dowth.  To  follow  the  analogy  further,  I  show  masons 
marks  of  the  present  day ;  others,  from  India,  as  old  as  the  eleventl 
century ;  anH  I  am  now  collecting  those  of  mediaeval  times,  which  wil 
enable  the  reader  to  compare  notes,  and  further  investigate  this  verj 
interesting  subject. 

The  mark  known  as  the  Swastika — 


*9i    ^ 


is  common  to  India,  Cyprus,  and  Ireland.    In  the  churchyard  at  Dingle 
I  have  found  this  on  a  very  ancient  tomb. 
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The  cruciform  shape  of  a  chamber  or  a  device  must  not  lead  to  the 
opimoii  that  it  is  Christiaii ;  it  is  more  likely  to  be  a  symbol  of  the 


®  0 


lin  iji 


11 


12  13  14  15 

FS91. 1,  2, 10,  and  11  represent  the  Son.  Fig.  1,  from  Dowih ;  figs.  2,  6,  8,  13, 
from  Gypnu;  figs.  3,  4,  6,  and  10,  from  Loughcrew;  figs.  9  and  11,  from 
Zmii;  figs.  7  and  12,  from  India;  fig.  14,  from  Hail  Zuni;  fig.  15,  from 
Cknid  Zuni. 

I  do  not  pretend  to  explain  the  devices  on  Dowth,  but  merely  wish 
to  give  a  clue  to  furtber  investigation  and  comparison.  I  think  that 
there  can  be  little  doubt  that  these  markings  are  astronomical,  or  con- 
nected with  the  elements  when  these  effected  the  feelings  and  habits 
of  the  people  at  the  time  they  were  made.  No  doubt,  some  of  the 
maiidngs  tend  to  the  belief  that  they  were  made  to  illustrate  the 
ramificationB  of  the  rath  they  were  made  in,  or  in  surrounding  similar 
stiucturcs. 

Those  especially  on  the  rocks  near  to  Staigue  Fort  in  Xerry  lead 
me  to  this  theory.  Those  were  partially  examined  by  the  late  Lord 
Dnnraven ;  but  much  more  remains  to  be  done,  and  a  careful  investi- 
gation of  the  Aicha  remains  of  that  part  of  the  country  ought  to  be 
made. 
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The  works  at  Dowth  are  completed ;  the  crater  formed  in  the  to 
of  the  moat  has  been  partially  filled  up,  and  the  chambers  and  passage 
are  protected,  and  left  in  such  a  manner  as  will  enable  them  to  be  ei 
plored.  At  Dowth  Hall  there  is  a  most  interesting  moat  which  hz 
been  opened  from  the  top,  and  is  well  worthy  of  being  placed  iinde 
protection. 

LOUOHC&EW. 

The  tombs  on  the  Loughcrew  Hills  have  also  received  attention 
these  were  thoroughly  examined  in  1865.  The  interesting  account  b; 
Eugene  Alfred  Conwell,  Esq.,  so  carefully  describes  them,  that  it  i 
almost  needless  to  go  into  further  particulars. 

The  great  danger  to  these  monuments  is  the  exposure  to  th< 
atmosphere  of  the  inscribed  stones.  A  prolongation  of  the  entrance 
covered  by  a  rough  arch  has  been  thought  the  best  way  of  preserving 
them.     This  is  being  done. 

Considerable  delay  in  the  investigation  of  many  of  the  monuments 
scheduled  under  the  Act  of  1882  has  arisen  from  ^e  unwillingness  oi 
the  owners  to  place  them  under  the  charge  of  the  Government.  As 
instance,  New  Grange,  Knowth,  and  several  others.  This  difficulty  is 
gradually  being  overcome,  and  I  have  little  doubt  that  a  more  search- 
ing examination  will  in  many  instances  lead  to  interesting  results. 

The  discovery  at  Dowth,  that  the  entrance  known  as  the  central 
chamber  is  now  proved  not  to  be  the  original  one,  opens  a  field  for 
considerable  exploration. 

For  many  years  it  has  been  the  desire  of  antiquaries  to  explore 
Knowth,  but  I  regret  to  say  the  owner  is  unwilling  to  permit  a  search 
being  made. 

I  am  in  great  hopes  that  when  it  is  fully  understood  that  the  vest- 
ing of  a  monument  does  not  involve  an  infringement  of  territorial  rights 
the  difficulty  will  be  overcome,  and  monuments  now  neglected  will  be 
placed  under  supervision.  It  is,  however,  a  subject  for  congratulation 
that  such  monuments  as  are  scheduled  under  the  Act  of  1882  are,  owing 
to  the  feelings  of  the  people,  safer  from  demolition  than  in  other 
countries.  What  are  called  giants'  rings,  moats,  and  druidical  altars, 
have  a  halo  cast  about  them  which  preserve  them  from  demolition. 
PiUar-stones  are  not  so :  these  afford  scope  for  destruction.  Why  it 
is  so,  I  cannot  say. 

During  the  current  year  I  hope  to  investigate  thoroughly  the  crom- 
lechs in  Glen  Mauter,  county  Donegal,  which  have  just  been  vested 
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in  the  Board  of  Works,  and  to  take  steps  for  their  protection.  I  also 
hope  that  the  great  lElath  of  Dunkellain,  near  Downpatrick,  will  be 
Tested  in  the  Board.  It  is  one  of  the  grandest  specimens  of  an  earth- 
work in  Ireland,  enormons  in  dimensions,  and  of  great  archseological 
interest,  beii^  connected  with  the  history  of  the  Bed  Branch  Knights. 
I  regret  to  say  that  the  interesting  rains  of  Staigae  still  remain 
nninTested,  and  that  at  present  there  is  little  hopes  of  their  being  so. 
The  district  in  which  they  stand  is  full  of  objects  worthy  of  preserva- 
tion, and  it  is  only  to  be  hoped  that  at  some  future  day  the  power  of 
placing  objects  of  snch  great  antiquity  and  interest  as  exist  in  Ireland 
will  airest  the  attention  of  the  Boyal  Irish  Academy  and  other  bodies, 
who  shonld  endeavour  to  place  them  in  such  position  as  will  not  only 
preserve  them  from  injuiy,  but  lead  to  their  investigation. 
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ON   THE  VARIABLE 


STAR  fi  CEPHEI. 
F.R.A.S. 


By  J.  E.  GOBI 


[Read  Afbil  9,  1888.] 

This  interesting  variable — the  **  garnet  star"  of  Sir  W.  Herschel— 
was  found  to  be  variable  by  Hind  in  1848,  and  the  variability  wa 
<^nfirmed  by  Argelander,  who  made  numerous  observations  of  it  i 
the  years  1848  to  1864.  According  to  Schonfeld  {Zweiter  Cat^ 
von  verdnd&rliehen  Stemen,  1875),  Argelander's  observations  give  th 
formulae — 

Epoch  E.  Min.  1855,  Oct.  156 ;  Max.  1856,  June  201  +  431*-786E. 

I  have  observed  the  star  for  a  number  of  years,  and  find  it  cer 
tainly  variable  to  the  extent  of  a  little  over  one  magnitude,  but  wit! 
no  regular  period.  The  period  of  431*786  days,  given  in  Argelander*; 
formula,  is  not  confirmed  by  my  observations,  which,  I  think,  sho^ 
that  the  variation  cannot  be  represented  by  any  fixed  or  mean  period 
The  following  are  all  my  observations  of  the  star  to  the  end  of  1887 
Its  red  colour,  and  at  times  strong  scintillation,  render  a  correct  esti 
mate  of  its  magnitude  somewhat  difficult.  My  comparison  stars  are  a 
follows,  and  the  magnitude  of  these  are  assumed  from  the  measures  ii 
the  "Harvard  Photometry"  : — 

CoHPAitisoN  Stabs  for  fi  Cephei. 

Mag.H.P. 

{ Cephei, 3-54 

c  Cephei, 424 

V  (10)  Cephei, 4-50 

9  Cephei, 4*79 

X  Cephei, 5*29. 

The  position  of  /t  Cephei  is  for  1890-0,  R.  A.  21»»  40"  8%  N.  58°-16'-5 
The  observations  were  chiefly  made  with  a  binocular  field-glass,  hav- 
ing object-glasses  of  2  inches  aperture,  and  power  of  about  6  diameters 
Occasionally,  when  near  a  maximum,  the  star  was  also  observed  witl 
the  naked  eye.     Argelander's  method  was  employed. 
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OBSERVATIONS  OF  ft  CEPHEI  =  BAG  7582. 


Date. 

Estimated 
Ma». 

Remarks. 

1874. 
Sept.  29. 

1878. 
Apiil    6. 

1882. 
JiD.    12. 

1883. 
Xir.17. 

Ipcil    8. 

4-79 

Observation  made  in  the  Punjab,  /*  =  9  Cephei. 

414 
4*24 
3-8 
4-4 

Do.                       do. 

Ik  very  renr  red,  and  scintillating  greatly ;  strong 

moonlight. 
Clear  sky ;  no  moon,  9.45  p.m. 

1    •'  «»• 

4-4 

Moonlight,  9.20  p.m. 

Sept    4. 

4-8 

No  moon ;  evitlently  near  a  minimum. 

D«e.  30. 
1881. 
'      Jm.  21. 

4-24 
4-65 

M    31. 

4-37 

Feb.    7. 

4-20 

Strong  moonlight. 

,        »,     10. 

40 

Full  moonlight. 

„     22. 

4-2 

Clear  sky ;  no  moon. 

Mar.    4. 

4-3 

'        M     17. 

4*55 

Very  clear  sky,  no  moon. 

,        „    21. 

4-20 

No  moon. 

,         .     24. 

4-2 

Hazy  sky. 

1      April    1. 

4-3 

Moonlight. 

»      7. 

41 

„      9. 

1 
1 

„     19. 

,.    20. 

41 

40 
40 

Very  red,  with  binocular;  difficult  to  estimate 
magnitude,  owing  to  violent  scintillation,  8.60 
P.M. ;  strong  moonlight. 

9  P.M. ;  no  moon ;  slightly  brighter  than /3  I^acerts, 

10  P.M. 

No  moon. 

»     26. 

4-1 

No  moon. 

May  12. 

404 

Moon  rising. 

„    17. 

4- 14 

No  moon,  10  p.m. 

ft     22. 

404 

No  moon,  10|  p.m. 
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Date. 

£stimated 
Mag. 

Remarks. 

May   28. 

416 

No  moon ;  strong  twilight,  10  p.m. 

Sept.  13. 

40 

/A  at  a  high  altitude,  8.20  p.m.  ;  no  moon. 

„      18. 

40 

Do.                   do.                   do. 

Oct.      1. 

4-07 

Do.                   do.             moonlight. 

„      16. 

40 

/A  at  a  high  altitude ;  no  moon. 

Nov.    2. 

3-76 

/A  near  zenith ;  strong  moonlight. 

„       9. 
»      12. 

3-64 
8-9 

/A  blighter  than  I  hare  erer  seen  it  before,  aii< 

light  steady. 
Clear  sky ;  no  moon. 

„      21. 

3-8 

Clear  sky ;  crescent  moon  setting. 

Dec.  21. 

1885. 
Jan.     5. 

3-9 
3-8 

Clear  sky ;  no  moon. 
Clear  sky ;  no  moon. 

„      13. 

3-9 

No  moon;  freezing. 

,,      30. 
Feb.     3. 

3-7 
3-74 

fi  yery  little  inferior  to  (  Cephei ;  full  moonlight, 

7h  50m  P.M. 

No  moon ;  6^  40»  p.m. 

„      13. 
„      14. 

3-64 
3-7 

/A  yery  bright ;  only  1  step  less  than  ^Cephei  with 

hasy  sky ;  no  moon,  7^  20n  p.m. 
Very  dear  sky ;  no  moon,  8»»  30»  p.m. 

„      18. 

3-74 

Clear  sky ;  crescent  moon,  6^  50"»  p.m. 

„      22. 
„      24. 

3-74 
8-74 

Considerably  brighter  than  c  Cephei;  moonlight. 

7.40  P.M. 
Clear  sky ;  moonlight,  9.50  p.m. 

„      26. 

3*82 

Hazy  sky;  moonlight. 

March  6. 

3-96 

Clear  sky;  no  moon. 

„      11. 

38 

Do.           do. 

„      13. 

8-9 

No  moon. 

„      22. 

3-74 

Clear  sky;  moonlight. 

„      27. 

3-74 

Clear  sky ;  strong  moonlight,  9.5  p.m. 

May    11. 

8-6 

/A  equal  to  (  Cephei,  with  binocular,  but  slightly 
less  with  naked  eye ;  no  moon,  10.10  p.m. 

July  28. 

8-64 

Very  clear  sky ;  strong  moonlight,  10  p.m. 

„      30. 

3*64 

Do.                   do.                   do. 
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Date. 


Bstimated 


Remarks. 


Aug. 

13. 

,, 

19. 

Sept. 

7. 

'• 

9. 

?• 

13. 

»• 

16. 

»» 

30. 

Oct. 

12. 

1      . 

22. 

'         Nov. 

4. 

1 

16. 

I           »» 

21. 

•» 

30. 

Dee. 

4. 

•» 

9. 

1 

16. 

,.      22. 

1886. 
Jan.     13. 

„  16. 
Feb.      3. 

•,  14. 
March  3. 

»  6. 

„  10. 

„  13. 

„  17. 

,.  29. 
April     2. 

,.  7. 


3-64 
3-74 
3-84 

4-22 
4-02 
402 
4-02 
402 
3-94 
409 
4-00 
3-89 
3-84 
3-94 
3-84 
3-84 
3-84 
3-84 
3-84 
3-89 
3-89 
3-77 
3-89 
3-86 
3-89 
3-89 
4-04 
8-89 
4-14 


Very  clear  sky;  no  moon;  twilight,  9.20  p.m. 

Clear  sky;  moonlight. 

Clear  sky ;  no  moon ;  light  of  /a  steady. 

ft,  near  senith ;  no  moon,  9.30  p.m. 

Clear  sky ;  no  moon. 

Clear  sky ;  moonlight. 

Clear  sky ;  no  moon. 

No  moon. 

MoonlighL 

No  moon. 

Moonlight. 

Moonlight,  6.53  p.m. 

No  moon,  7.15  p.m. 

No  moon,  7.30  p.m. 

Clear  sky;  no  moon,  8.50  p.m. 

i    Clear  sky;  strong  moonlight. 

Do.  do. 

Clear  sky;  moonlight. 

Do.  do. 

Clear  sky;  no  moon. 

9.10  P.M. ;  colour  of  fi  not  much  deeper  red  than 

(  Cephei. 
Very  clear  sky ;  no  moon. 

Do.  do. 

Moonlight ;  rather  hazy  sky;  strong  scintillation  in/i. 

Very  clear  sky ;  moonlight. 

Strong  moonlight. 

Clear  sky ;  no  moon ;  /a  very  reddish. 

No  moon ;  sky  hasy. 

Very  clear  sky;  moon  just  set,  10  p.m. 
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Date. 

M.,. 

Rema^. 

Apxil  14. 

414 

Clear  Bky;  strong  moonlight. 

M      16. 

414 

Very  clear  sky ;  strong  moonlight ;  /a  red-oraDge. 

„      27. 

4-2 

Between  clouds ;  no  moon. 

,.      28. 
May   14. 

4-2 
414 

Considerably  less  than  f  Cepbei ;  very  clear  eky  ; 

no  moon. 
Clear ;  strong  moonlight,  9.55  p.m. 

„      19. 

402 

„      21. 

414 

Clear  sky;  twilight. 

„      22. 

414 

Strong  twilight,  10.15  p.m. 

„      26. 

414 

Clear  sky  ;  strong  twilight,  10  p.m. 

June  12. 

414 

Do.                do.            10.30  P.M. 

July    21. 

414 

Strong  twilight ;  some  clouds,  9.45  p.m. 

Aug.   14. 

4-38 

Moonlight ;  some  clouds,  9.50  p.m. 

,.      22. 

4*60 

^  =  y  (10)  Cephei ;  no  moon ;  some  clouds,  9  p.m. 

„      28. 

4-60 

No  moon ;  dear,  10  p.m. 

„      29. 

4*38 

Clear;  no  moon,  9.15  p.m. 

n      31. 

4-38 

Clear  sky;  no  moon. 

Sept.    2. 

4-38 

Clear  sky ;  moon  setting,  8.35  p.m. 

,.        3. 

4-38 

Do.        moonlight,  8.20  p.m. 

„        6. 

4-26 

Do.              do.        8.3  P.M. 

,,        8. 

4-38 

Clear  between  clouds ;  moonlight,  9.15  p.m. 

M       14. 

4-26 

Strong  moonlight. 

,.      16. 

4-26 

Clear  sky ;  moon  not  risen ;  twilight,  7.50  p.m. 

„      16. 

4-38 

Do.        twilight,  7.40  p.m. 

,,      17. 

4-38 

Do.        no  moon,  8.5  p.m. 

„      18. 

4-38 

Do.             do.      7.45  P.M. 

M      20. 

4*38 

Sky  hazy ;  no  moon,  7.50  p.m. 

..      22. 

438 

aear  sky ;  strong  twUight,  7.10  p.m. 

M      27. 

4-38 

Clear  sky;  no  moon. 

Oct.      1 . 

4-38 

Do.            do. 
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Date.                  .' 

Estimated 
Mmg. 

Remaikt. 

Oct.     10.          / 

4'3S 

Clear;  moonlight  and  twilight,  6.36  p.m. 

.-       12.          / 

4-26 

.,  ,..  / 

4-38 

Clear;  no  moon,  7.15  p.m. 

..     s..        / 

4-a« 

Hasy;  no  moon. 

,.      JS. 

4-2e 

Clear  sky;  no  moon. 

24. 

4-2© 

Do.             do. 

„      25. 

4*2e 

Do.             do. 

„      26. 

4-14 

.,     28. 

4-26 

Do                   do. 

..      31. 

4-38 

Clear  akj ;  moon  setting. 

S«T.      1.               I 

4-38 

Clear  sky;  moon  set. 

1 
„        3.             1 

4-25 

Clear;  moonlight. 

"        *- 

4-26 

Moonlight. 

"        ^-            \ 

4-26 

Do.       clear  sky. 

\ 

lO.              1 

4-26 

Do.           do. 

..  ...    ', 

4-26 

Clear  sky ;  no  moon,  5.50  p.m. 

„       20.              I 

4*26 

Do.                   do. 

4*14 

Do.                   do. 

1 

4*26 

Do.                   do. 

..  «.   \ 

4-26 

Clear  sky ;  no  moon. 

„     ao-         1 

4' 14 

Do.                   do. 

D«s.     1».            1 

414 

Strong  moonlight. 

„        13.           ' 

1      *■" 

Do. 

„        1«. 

I           4-U 

Clear;  no  moon. 

,.     oa. 

1           4.U 

Do. 

„     »♦. 

1         .U 

Do. 

I                .,       M. 

!          4-U 

Some  clouds;  no  moon. 

1         *- 

Hazy  sky ;  no  moon. 

1         4-10 

Clear  sky;  no  moon. 
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Date. 

Ettimated 
Mag. 

Remarks. 

1887. 
Feb.     6. 

3-90 

Strong  moonlight. 

»        8. 

4-07 

Do. 

» 

„      10. 

407 

Do. 

„      11. 

4-07 

Clear;  no  moon. 

Mar.   15. 

4-07 

Do. 

.,      29. 

3*96 

Clear;  crescent  moon. 

1 

April    6. 

3-90 

Clear;  strong  moonlight. 

1 

,        8. 

3-90 

Do.           do. 

.,      12. 

3*90 

Clear ;  no  moon. 

1 

„      16. 

3-90 

Do. 

June     9. 

3-97 

Clear;  strong  moonlight,  10.45  p.m. 

S6pt.    7. 

4-07 

Clear;  moon  rising,  8.40  p.m. 

.,      29. 

3-97 

Strong  moonlight,  8.20  p.m. 

.,      30. 

3-97 

Clear ;  strong  moonlight. 

Oct.      8. 

3-97 

Clear ;  no  moon. 

,.        9. 

3-97 

Very  clear  sky ;  no  moon. 

1 

„      26. 

3-86 

Clear ;  strong  moonlight. 

Dec.    10. 

4-07 

Clear;  no  moon. 

.,      11. 

407 

Clear ;  no  moon  ;  freezing. 

.,      16. 

407 

Do.         do. 

.,      17. 

4-07 

Clear ;  moon  setting,  6.20  p.m. 

..      21. 

4-07 

Clear;  strong  moonlight ;  fi  y&ry  reddish. 

„      24. 

4-07 

Do.                do. 

,,      27. 

3-97 

Do.                do.              freezing. 

The  highest  recorded  magnitude  was  3-6  on  May  11,  1885;  and  the 
lowest  4*8  on  Sept.  4,  1883.  The  star  is  therefore  variable  from  3.6 n. 
to  4"8m.  on  the  scale  of  the  Harvard  Photometry.  The  variation  is  very 
iiTcgtilar,  the  star  sometimes  remaining  for  several  months  at  a  time  with 
sciiicoly  any  perceptible  variation. 

The  spectrum  of  /a  Cephei  is  a  fine  specimen  of  Secchi's  third  type. 
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REPORT  ON  THfi  -FEEHiaTORlO  REMAINS  FROM  THE 
SAND-HILLS  OF  THE  COAST  OF  IRELAND.  Br  W.  J. 
KNOWLES.     (Plates  X.-XIII.) 

[Read  Januaut  U,  1889.] 
iHTSODUCnON. 

The  present  Report  is  the  result  of  an  examination  of  twelve  pre- 
historic stations  on  the  Irish  coast.     Roughly,  my  survey  takes  in 
from  Dublin  round  the  eastern,  northern,  and  western  coasts  to  Sligo; 
but  every  spot  in  this  extent  of  coast  where  ancient  remains  are  to  bo 
found  has  not  been  examined,  as  it  was  found  that  all  the  work  which 
I  had  laid  out  for  myself  was  too  much  for  a  single  season.     Enough 
bss,  however,  been  done  to  afford  a  general  view  of  the  implements 
and  also  of  the  habits  of  life  of  the  early  settlers  on  this  portion  of 
the  Irish  coast,  and  it  is  my  intention  to  devote  whatever  time  I  can 
spare  to  a  continuation  of  the  work  next  year.     Some  of  the  stations 
have  been  previously  reported  on  by  me,  but  most  of  these  have  been 
examined  again  during  the  past  year,   with  the  view  of  obtaining 
further  information,  and  of  enabling  me  to  give  a  more  connected 
Report.    Other  places,  which  shall  be  described,  have  not  yet  been 
brought  by  me  under  the  notice  of  any  scientific  society.   The  stations 
referred  to  are  Whitepark  Bay,  the  Giant's  Causeway,  and  Portrush, 
in  county  Antrim ;  Portstewart  and  Grangemore,  near  Castlerock,  in 
county  Londonderry;   Dundrum,   in   county   Down;   Drogheda,   in 
Meath ;  Malahide,  in  Dublin  ;  Buncrana,  Dunfanaghy,  and  Bundoran, 
in  Donegal ;  and  Stredagh,  near  Grange,  in  Sligo.    In  all  these  places 
thoe  will  be  found  among  the  sand-hills  blackened  layers,  which  are 
the  remains  of  the  old  surface  on  which  the  prehistoric  people  lived. 
In  many  instances  the  old  surface  has  a  covering  of  sand,  varying  in 
thickness  from  two  or  three  feet  in  one  place  to  perhaps  over  fifty  in 
another;  but  there  are  other  parts  where  the   sandy  covering  has 
been  entirely  removed  by  the  wind,  and  the  old  surface  has  been 
again  laid  bare.     In  such  cases  the  foundations  of  the  people's  huts 
can  be  seen  standing  out  above  the  level  of  the  original  surface,  and 
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there  will  be  found  resting  on  it,  and  projecting  from  it,  implements, 
shells,  and  broken  and  split  bones.  In  digging  into  this  old  surface 
we  will  find  the  cores  from  which  flakes  were  struck  off,  the  flake« 
themselyes  and  implements  made  from  them,  the  hammer-stones  used 
in  striking  off  the  flakes,  and  the  rests,  or  anvil-stones,  used  for 
resting  the  core  on  when  being  struck  with  the  hammer-stone. 
Fragments  of  pottery,  pins  and  needles  of  bone,  and  a  variety  of 
other  objects,  may  be  found  buried  up  in  this  dark-coloured  old 
surface.  The  black  colour  is  largely  due  to  the  fragments  of  charred 
wood  which  the  old  surface  contains ;  but  the  absorption  of  decaying 
animal  and  vegetable  matter,  which  would,  no  doubt,  be  constantly 
thrown  about  at  the  time  of  occupation,  must  have  assisted  in 
darkening  it.  In  addition  to  its  difference  in  colour  from  the  sand 
above  and  below,  the  old  surface  is  also  firmer,  and  resists  the  de- 
nuding action  of  the  wind  longer,  than  the  discoloured  sand ;  therefore 
we  find  occasionally  large  patches  of  it  lying  bare ;  but  in  many 
instances  the  old  surface  itself  has  also  been  carried  away,  and  the 
implements  and  other  remains  which  it  contained  will  be  found  lying 
on  the  sand.  In  such  cases  dark  bands  will  be  seen  along  the  sides  of 
the  pits.  These  bands  are  the  edges  of  the  old  surface,  and  it  was 
'seeing  it  appear  in  this  way  which  first  led  me  to  call  it  the  black 
layer.  This  old  surface  varies  in  thickness  from  three  or  four  inches 
up  to  three  feet.  It  is  sometimes  very  rich  in  remains,  and  at  others 
nearly  barren.  The  most  productive  parts  are  generally  to  be  found 
in  the  immediate  neighbourhood  of  the  hut  sites. 

WHrrEPAKK  Bay. 

The  old  surface  at  this  place  has  proved  very  rich  in  prehistoric 
remains,  and  it  is  still  very  far  from  being  exhausted.  The  sandy 
covering  has  been  removed  within  a  comparatively  recent  period,  as  I 
learned  from  an  old  man  in  the  neighbourhood,  that  he  remembered 
its  being  covered  with  a  grassy  sward  where  it  is  now  bare,  and  cattle 
grazing  on  it,  and  several  portions  of  the  covering,  which  within  my 
own  memory  stood  up  as  pillars,  with  a  grassy  sward  on  the  top,  have 
now  vanished.  I  have  spent  a  good  amount  of  time  among  these  sand- 
hills during  the  past  fifteen  or  sixteen  years,  and  have  obtained  a 
large  series  of  objects,  and  some  of  my  archaeological  friends,  who  ore 
now  very  well  acquainted  with  the  nature  of  the  place,  have  obtained 
numerous  specimens.  I  believe  it  would  be  no  exaggeration  to  say 
that  between  3000  and  4000  manufactured  articles  have  been  already 
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collected.  Reports  of  these  finds  have  been  given  from  time  to  time  to 
scientific  societies,  and  at  the  Portmsh  meeting  of  the  Boyal  Historical 
and  Archsological  Association  of  Ireland,  in  1885,  I  read  a  revised 
accoont  of  the  discoveries  at  Whitepark  Bay,  which  is  published,  with 
illastrations,  in  their  Journal,  vol.  vii.,  Fourth  Series,  p.  104.    White- 
paik  Bay  is  bounded  by  chalk  cliffs,  and  a  large  quantity  of  flint 
nodules,  which  have  been  set  free  by  denudation,  are  to  be  found  in 
the  talus  at  the  base  of  the  cliffs.     The  necessary  material  being 
plentiful  and  easily  obtained,  the  flint  implements  are  mostly  large, 
as  well  as  abundant.     There  is  also  a  profusion  of  flakes,  chips,  and 
cores.    The  flakes,  as  a  rule,  are  irregular  in  shape,  mostly  short  and 
broad.  The  long-pointed,  spear-like  kind  is  rare,  though  an  occasional 
specimen  is  found.     A  very  perfect  flake  of  this  kind,  dressed  at  the 
tang  and  along  the  sides,  was  excavated  from  the  old  surface  about  a 
year  ago,  and  is  shown  in  PL  xn.,  fig.  4.   Scrapers  are  the  most  nume- 
rous of  the  flint  implements,  and  are  of  various  patterns.    Some  show 
veiy  coarse  worinuanship,  but  others  are  neatly  finished,  and  are 
occasionally  dressed  round  the  entire  edge,  as  in  the  example  shown, 
PI.  XII.,  t%,  3.   We  find  many  scrapers  having  the  part  which  has  been 
dressed  for  scraping  rather  pointed,  and  in  some  the  part  dressed  for 
Mraping  is  a  straight  edge.    An  example  of  the  pointed  kind  is  shown 
in  PL  zn.,  fig.  9,  and  one  with  a  straight  edge  in  PL  xi.,  fig.  3. 
Several  large  spalls  of  flint  have  been  found,  which,  though  they 
bare  no  very  definite  shape,  and  do  not  show  any  general  likeness, 
yet  present  many  signs  that  they  have  been  used  for  cutting  or 
chopping.    These  lead  up  to  others,  which  are  more  or  less  dressed  at 
the  sides,  and  have  the  appearance  of  rude  axes  or  chisels.     There 
We  also  been  found  several  coarse  spear-  or  lance-heads ;    a  few 
objects  that  might  be  called  arrow-heads,  though  very  rude ;  several 
boren,  and  some  roughly-chipped,  ball-like  objects,  sometimes  called 
siing-etones,  but  in  reality  intended  for  hammer-stones,  as  can  easily 
be  demonstrated  when  a  series,  showing  various  stages  of  use  as 
bammers,  is  seen  together.     A  good  typical  specimen  of  the  hollow 
draper,  as  far  as  my  experience  goes,  has  not  yet  been  found  at  this 
station.     I  have  obtained  many  hammer-stones,  anvil-stones,  bone 
pins,  pieces  of  ochre  and  chalk,  both  scraped  and  rubbed ;  several 
examples  of  saddle  querns  and  other  stones  of  smaller  size,  which 
bsTe  a  smoothed  surface,  arising  from  use  in  rubbing  or  grinding. 
Fragments  of  pottery,  variously  marked ;  the  teeth  and  split  bones  of 
animals,  which  must  have  been  used  as  food,  and  shellfish  of  various 
kinds,  no  doubt  also  refuse  of  the  food  used  by  the  people,  are  aH 
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plentifully  found  in  the  old  surface,  mixed  up  with  the  other  objects 
I  have  mentioned.     In  digging  over  the  black  layer  I  mostly  used  a 
garden  trowel,  and  took  the  greatest  care  in  examining  the  smallest 
object,  and  though  the  majority  of  the  various  articles  were  found 
loose  on  the  surface,  I  have  obtained  a  large  series  of  all  the  claAses 
enumerated  directly  from  the  old  surface.     It  is  a  mistake  to  call  the 
implements  obtained  from  this  old  surface  palaeolithic,  but  flakes  and 
cores  of  an  older  series  are  found  lying  along  the  shore  of  the  bay. 
These  are  greatly  weathered,  and  are  easily  known  by  their  reddish- 
brown  crust.     That  they  were  old  and  crusted  when  the  neolithic 
flint-workers  occupied  the  sand-hills  is  evidenced  by  the  numbers 
which  have  been  re-worked  by  these  people.     In  many  flakes  we  will 
find  the  old  weathered  surface  of  the  older  core  on  one  side,  and  the 
fresh  fracture  made  by  the  later  people  on  the  other  side.   We  cannot, 
however,  say  that  even  this  older  series  is  palaBolithic,  as  they  are  not 
found  in  connexion  with  remains  of  any  extinct  animal.     Although 
flint  was  abundant,  it  did  not  prevent  these  ancient  people  of  the  sand- 
hills from  working  up  other  rocks  into  implements,   as  I  obtained 
some  objects  made  from  the  hardened  chalk  and  altered  lias.     I  have 
made  several  visits  to  Whitepark  Bay  during  the  past  year,  in  the 
interest  of  the  Academy,  and  have  obtained  11  hammer-stones,  I 
anvil-stone,  of  regular  oval  shape,  indented  on  both  sides,  which  is 
shown  in  PL  xn.,  fig.  6 ;  3  rude  choppers,  60  scrapers,  2  cores,  and 
1  bone  pin,  shown  in  PL  xii.,  fig.  6,  besides  fragments  of  pottery  and 
flakes.     I  figure  another  small  anvil-stone  of  chalk  from  Whitepark 
Bay.  (See  PL  xir.,  fig.  2.)   This  is  a  very  small  implement  of  this  class, 
but  that  shown  in  fig.  5  of  PL  xn.  is  ahout  medium  size.     Some  are 
large  and  irregular  in  shape,  as  in  the  case  of  an  example  presented 
from  Buncrana.    As  anvil-stones  are  little  known,  and  generally  over- 
looked, I  figure  several  specimens  from  the  different  stations.     A 
small  flint  axe  from  Whitepark  Bay  is  shown  in  PL  xi.,  fig.  4. 


Tab  Causeway. 


There  are  sand-hills  between  the  Giant's  Causeway  and  Bushmills, 
but  the  old  surface  has  not  been  laid  bare  in  any  of  the  pits  which  I 
have  examined.  The  sand-hills  have,  however,  been  occupied  by  the 
flint-working  coast  tribes,  as  can  be  seen  very  plainly  in  a  section 
formed  a  few  years  ago  to  obtain  material  for  making  an  avenue  to 
Lord  M'Naghten's  new  residence.     The  gravel  of  the  raised  beach, 
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with  weathered  flints  like  those  from  Lame,  is  seen  below,  and  on  the 
top  of  the  gravel  comes  the  old  prehistoric  surface,  blackish  as  at 
other  plaoesy  and  containing  un weathered  flakes  and  chips. 


POBTBUSH. 

Several  objects  have  been  found  in  the  sand-hills  at  Portrush  from 
time  to  time.     In  two  pits,  near  the  chalk  quarries,  on  the  road  to 
Bnshmilla,  I  found,  many  years  ago,   fine  large  cores,  flakes,  and 
scrapers,  with  the  usually  accompanying  teeth  and  shells.     In  the 
eand,  close  to  the  town  and  along  the  shore  towards  Portstewart,  I 
bsTe  also  occasionally  found  flakes  and  scrapers.     For  several  years 
past  sand  has  been  removed  from  the  south  side  of  the  street,  called 
Sprmg-hill,  in  order  to  make  room  for  new  buildings;  and  a  little  over 
two  years  ago  the  old  surface  was  reached,  resting  almost  on  the  solid 
rock.    A  workman,  named  James  Gallagher,  dug  out  of  this  old 
sQiface  a  number  of  small  flint  axes,  a  coarse  spear-head,  besides 
aeveral  cores  and  flakes.     The  axes,  spear-head,  and  some  of  the  cores 
and  flakes  passed  into  the  hands  of  Captain  Eobinson,  J.P.,  of  West- 
port  House,  Portrush,  who  was  kind  enough  not  only  to  allow  me  to 
make  drawings  of  them  for  the  use  of  this  report,  but  also  to  give  me 
one  ol  the  axes  for  presentation  to  the  Academy.   The  find  by  Gallagher 
▼u  reported  in  the  papers  at  the  time,  and  several  archseologists  were 
attracted  to  the  spot  and  obtained  some  things  by  digging.     I  went 
inyaelf  and  procured  several  articles  which  still  remained  in  the 
labourer's  possession,  and  others  by  digging  for  myself.    My  son,  W. 
8.  Enowles,  also  dug  over  some  of  the  old  surface,  and  found  among 
other  things  a  large  pointed  implement  in  shape  like  a  palaeolithic 
tte  (see  PL  x.,  fig.  8).    The  small  axes  are  all  wedge-shaped,  and  the 
c^ges  have  been  formed  mostly  by  a  single  large  flake  having  been 
nmoTed  from  each  side.    Probably  a  large  spall,  with  sharp  side 
c^,  has  been  selected  and  then  dressed  down  into  an  axe.    I  have 
nen  indications  of  such  a  process  of  manufacture  among  the  objects 
loosd  at  Whitepark  Bay.     In  the  specimen  shown  in  PI.  x.,  fig.  4, 
tbe  edge  is  nearly  on  a  line  with  one  of  the  sides,  and  a  very  regular 
Welling  on  the  other  side  gives  the    axe  the  appearance    of  a 
CAipenter's  chisel.     Some  of  the  cores  are  small,  and  have  had  a 
lenea  of  small  flakes  removed  from  them  in  such  a  way,  apparently, 
as  to  leave  the  core  regular  in  shape  and  more  or  less  pointed.    One 
u  figured  PI.  x.,  fig.  7.     Fig.  1  in  PI.  x.  represents  one  of  the  small 
sxea  from  Portrush  in  my  own  possession.    Pigs.  2,  3,  and  4,  those 
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from  Captain  Robinson's  collection ;  Fig.  2  being  the  'specimen  pre- 
sented to  the  Academy.  Fig.  5  in  PL  x.  represents  an  anvil-fltonc 
of  altered  lias,  pitted  on  one  side.  Fig.  6  in  same  Plate  is  a  spear- 
head, and  PI.  xn.,  fig.  2,  shows  a  borer  of  flint,  also  found  here. 


POBTSTEWABX  Ain>  ObAKGXMOBE. 

These  two  places  may  be  considered  as  one,  as  they  are  on 
opposite  sides  of  the  Bann,  and  the  objects  found  in  them  present  do 
difference  in  character.  I  have  given  several  accounts  of  the  finds 
from  Portstewart,  and  some  of  the  more  important  objects  are  figured 
in  the  Journal  of  the  Eoyal  Historical  and  ArchaBological  Association 
of  Ireland,  vol.  viii..  Fourth  Series,  p.  221.  Arrowheads,  scrapers, 
hollow  scrapers,  knives,  borers,  cores  and  flakes,  hammer-stones 
anvil-stones,  bored  stones,  beads  of  stone,  cut  bones  and  pottery,  be- 
sides broken  and  split  bones,  teeth,  and  sea-shells  were  the  principal 
articles  found.  Examples  of  most  of  these  were  obtained  by  ex- 
cavation from  the  old  surface.  I  did  not  obtain  any  of  the  stone  beads 
directly  from  the  black  layer,  but  they  were,  all  found  near  one  of  the 
old  hearths,  and  a  labourer  who  searched  for  them  told  me  that  the 
best  plan  was  to  dig  over  a  portion  of  the  black  surface  and  scatter  it 
about,  and  when  it  dried,  and  that  the  wind  blew  off  the  sand,  beads 
were  likely  to  be  found.  These  beads  are  small  and  made  of  greenish 
serpentine,  which,  according  to  G.  H.  Einahan,  M.E.I.A.,  came 
probably  from  Donegal.  About  forty  have  been  found  altogether. 
Though  the  occupiers  of  these  sites  were  within  about  three  miles  of 
the  chalk  rock  on  the  one  side,  and  about  seven  on  the  other,  in 
either  of  which  places  they  could  have  obtained  abundance  of  lai^ 
nodules,  yet  they  do  not  seem  to  have  availed  themselves  of  these 
sources  of  supply,  but  to  have  been  dependent  on  the  pebbles  of  flint 
lying  about  on  the  surface,  or  contained  in  the  raised  beach.  These 
pebbles  are,  to  a  large  extent,  small  cores  of  the  older  series  which  I 
have  already  referred  to,  and  which  are  found  here,  as  well  as  at 
Whitepark  Bay.  The  flakes,  cores,  and  implements  are,  therefore, 
smaller  than  those  found  at  Whitepark  Bay,  where  they  had,  as 
material  for  their  implements,  the  large  nodules  direct  from  the  chalk 
rock.  Several  flakes  and  some  arrow-heads  of  obsidian,  or  pitchstone, 
were  found,  and  also  some  nodules  of  pumice,  one  of  which  had  a  cord 
track  round  it.  A  lamp  of  pottery  was  found  by  a  workman,  which 
is  now  in  the  Rev.  G.  R.  Buick's  collection.     It  is  supposed  to  be  from 
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an  old  surface  further  inland.  A  few  flakes  from  a  polished  stone  axe 
were  found.  The  animal  remains  found  here  and  at  Whitepark  Bay 
were  determined  hy  Prof.  A.  Leith  Adams,  and  found  to  comprise  ox, 
red  deer,  pig,  sheep  or  goat,  wolf  or  dog,  and  man.  The  remains  at 
other  stations  are  of  similar  kinds,  though  not  so  abundant.  A  small 
hammer-stone,  with  three  abraded  spots,  is  shown  in  PI.  xn.,  fig.  1. 


Duin)BUM. 

I  was  not  able  to  visit  the  sand-hills  at  Dundrum  during  the  past 
ninmier,  but  I  had  previously  obtained  a  large  series  of  implements 
from  them.    The  arrow-heads  were  numerous,  and  beautifully  worked, 
and  the  scrapers,  as  at  other  stations,  were  the  most  numerous  of  all 
tte  kinds  of  implements,  and  showed  by  pieces  of  weathered  crust 
adhering  to  them  that  they  were  manufactured  from  small  nodules  and 
tores,  as  at  Portstewart.    Hanuner-stones  and  anvil- stones  were  abun- 
dant, and  several  stone  axes,  both  rudely  chipped  and  polished,  were 
obtained.     The  usual  shreds  of  pottery,  bones,  and  shells  were  found, 
but  not  so  plentiful  as  at  other  stations.     The  majority  of  the  objects 
were  procured  from  hollows  or  pits  among  the  sand-hills,  but  they  must 
have  dropped  from  the  old  surface,  as  the  remnants  of  it  were  seen 
as  black  layers  along  the  sides,  and  bared  platforms  of  the  old  surface 
stood  out  bom  the  steep  faces  of  sand  in  many  instances.     Sand  to  the 
hei^t  of  50  feet  was  seen  resting  on  some  of  the  layers  here.     I  dug 
over  several  pieces  of  the  old  surface  and  obtained  flakes  and  imple- 
ments.   On  one  occasion  I  happened  on  an  old  hearth,  and  obtained 
tliree  dressed  knives,  some  scrapers,  cores,  pottery,  a  well-marked 
anvil-stone,    hammer- stones,   and  a   polished  stone    hatchet.       On 
another  occasion  when  I  went  to  explore,   at  the  invitation  of  the 
Marchioness  of  Downshire,   we    hit  on  another  hearth,   and  Lord 
Aithnr  Hill,  who  was  present,  and  engaged  heartily  in  the  digging, 
turned  out  an  excellent  anvil- stone  of  large  size,  cores,  scrapers,  and 
bammer-stones,  evidently  the  stock-in-trade  of  an  implement  maker. 
Canon  Grainger,  who  accompanied  me  on  one  of  my  visits  to  Dundrum, 
found  lying  on  the  surface  a  stone  bead  of  the  Portstewart  type,  and 
a  "  tracked  stone  "  (one  of  those  oval  pebbles  of  quartzite,  with  an 
indented  line  of  about  an  inch  in  length  on  each  face) ;  but  this  class 
of  implement  is  not  generally  considered  to  belong  to  the  stone  age, 
And  as  no  specimen  of  the  kind  has  been  obtained  from  the  old  surface, 
1  cannot  throw  any  additional  light  on  the  matter. 
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Dboghkda. 

There  are  sand-hills  between  the  month  of  the  Boyne  and  Lay- 
town  which  I  examined.  I  observed  that  small  cores  and  nodnles  had 
been  broken  up  to  obtain  flakes.  Every  nodule  or  flake  was  smaller 
than  objects  of  the  same  kind  at  Dundrum.  I  found  several  small 
flakes  with  well-marked  bulbs  of  percussion,  some  of  which  have  been 
used  in  scraping.     1  also  found  one  of  the  bones  of  a  human  arm. 

Mal^hidb. 

There  are  sand-hills  lying  between  this  town  and  the  shore  ojiposite 
Donabate  station  which  I  examined,  and  procured  small  flakes,  cores, 
and  hammer-stones.  I  did  not  observe  any  black  layers  on  the  sides  of 
the  pits,  as  the  hills  would  appear  to  have  been  planted  over  with  bent 
to  prevent  denudation;  but  the  flakes  and  chips  which  I  procured  were 
sufficient  evidence  to  me  that  the  same  race  of  flint-workers  which 
occupied  the  sand-hills  of  the  north  had  extended  southwards  as  far 
as  Malahide.  The  flint  supply  was  evidently  old  cores  and  nodules 
like  those  found  at  Dundrum  and  other  stations,  only  that  they  seem 
to  have  become  smaller  and  more  weathered  the  farther  we  proceed 
southward.  I  believe  that  in  whatever  way  these  flint  nodules  were 
carried  towards  the  south  they  must  have  been  sifted  by  the  way, 
the  larger  ones  dropping  behind  and  only  the  smaller  kinds  reaching 
as  far  as  Malahide.  In  addition  to  the  small  flakes  I  have  mentioned 
I  obtained  a  flake  of  the  older  series.  1  also  found  an  old  core  at 
Baldoyle,  and  an  object  of  the  same  class  at  Howth. 


BUVCRAVA. 

Between  Buncrana  and  Fahan,  on  the  eastern  shore  of  Lough 
Swilly,  there  are  sand-hills  which  I  examined  during  the  past  summer, 
in  company  with  my  son.  From  pits  there  we  obtained  several  pieces 
of  flint  and  one  nicely  dressed  flake  of  a  knife-like  character,  shown 
in  PI.  zi.,  fig.  8,  two  hammer-stones,  two  anvil-stones,  a  small  longish 
pebble  with  two  hollows  punched  on  it,  somewhat  similar  to  the 
hollows  on  anvil-stones,  but  in  this  instance  they  are  on  the  edges 
instead  of  the  flat  faces :  owing  to  the  position  of  the  indented  parts 
the  stone  is  narrowed  in  the  centre,  and  has  a  likeness  to  objects 
occasionally  described  as  plummets.     There  are  two  specimens  of  this 
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cluB  figured  in  Kilsson's  Scandinavia  (Fl.  u.,  fig.  3d,  and  Fl.  xi., 
^%.  216).  Some  fragments  of  pottery,  the  top  of  a  saddle  quern,  and 
other  objects,  were  found,  the  best  of  which  we  brought  away. 


DUKFAVAOHT. 

I  visited  this  pLice  in  the  end  of  the  past  summer,  accompanied  by 
the  Rev.  Canon  Orainger,  M.E.I.A.     We  discovered  in  the  sand-hills 
near  this  town  a  great  number  of  hut  sites  on  the  sand.     The  sandy 
covering  had  been  all  removed,  and  we  counted  over  fifty  sites  not  far 
from  the  shore  and  beside  a  stream  of  fresh  water.     In  some  cases  the 
hut  sites  were  very  close  together,  and  longish  stones  against  which 
they  had  placed  their  fires  were  in  several  cases  standing  up.     Some 
of  the  sites  showed  a  boundary  of  stones  but  rather  irregularly  placed. 
The  diameter  of  one  which  I  found  in  nearly  perfect  condition  was 
eight  paces,  or  about  twenty-four  feet.     The  old  suxface  and  floors 
were  exposed  and  full  of  sea-shells.    Patella,  Cardium,  and  Littorina, 
were  the  most  abundant,  but  Ostrea,  Mytilus,  Pecten,  and  Purpura  were 
also  present.   Eemains  of  red  deer,  ox,  pig,  and  horse,  were  found;  but 
here,  as  at  all  the  other  stations,  there  was  a  general  absence  of  fish 
bones.    This  is  rather  strange,  as  most  of  the  sites  are  in  close  prox- 
imity to  good  fishing  stations.    Flint  of  any  kind  was  very  scarce ;  but 
Hound  one  scraper,  shown  in  FL  xi.,  fig.  1,  a  small  core,  and  two 
n&sll  flakes.     I  also  show  a  scraper  of  quartzite  in  PL  xi.,  fig.  2. 
They  used  this  material  and  milky  quartz,  both  of  which  are  found  in 
the  neighbourhood,  for  implements.    Delicate  chipping,  which  is  so 
sore  a  sign  of  workmanship  in  fiint,  does  not  show  on  quartz  and 
quartzite,  and  therefore  scrapers  and  other  weapons  which  were  no 
doabt  manufactured  from  these  materials  cannot  so  easily  be  demon- 
strated to  be  artificial  productions.     I  brought  away  several  objects 
which,  in  my  opinion,  were  implements,  among  the  rest  a  small  axe 
of  the  Fortrush  type,  and  some  scrapers.     I  obtained  an  excellent 
example  of  an  anvil-stone  pitted  on  both  sides.     One  side  is  still 
blaek  from  lying  on  the  old  surface,  and  the  other  side  which  has  been 
exposed  to  the  weather  has  the  sharpness  of  the  pitting  greatly  blunted, 
though  the  stone  is  hard  quartzite.     It  is  7  inches  long,  and  4^  broad, 
and  shows  by  its  abraded  ends  that  it  has  also  been  used  as  a  hammer- 
stone.     It  is  shown  half -size  in  PL  xi.,  fig.  6,  and  can  be  compared 
with  specimens  from  Whitepark  Bay,  Fortrush,  and  Bundoran,  which 
aie  also  figured.   Among  the  objects  procured  by  Canon  Grainger  was 
the  point  of  a  tine  of  red  deer,  partly  sawn  through.   The  sawing  has 
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been  done  with  a  short  instrument,  as  the  cut  line  is  n6t  continuoiia. 
It  can  be  seen  by  the  lines  overlapping  that  there  had  been  two  shifts 
of  the  saw  in  making  the  cut.  It  is  shown  in  PL  xn.,  fig.  10.  I 
also  obtained  a  piece  of  bone  which  has  been  dressed  to  a  point.  It 
is  shown  in  PL  xi.,  fig.  6.  The  usual  fragments  of  pottery  were  also 
found,  but  none  of  them  ornamented. 


BtmnoRAN. 

There  are  extensive  sand-hills  at  this  place,  which  I  visited  for  the 
first  time  in  1887.  When  the  Boyal  Historical  and  Archaeological 
Association  of  Ireland  met  in  Enniskillen  that  year  an  excursion  to 
Bundoran  was  arranged,  under  the  guidance  of  Mr.  Thomas  Plunkett, 
M.E.I.A.  Canon  Grainger,  Bev.  G.  B.  Buick,  Bev.  Leonard  Hass^, 
and  myself,  accompanied  Mr.  Plunkett  to  the  sand-hills,  and  we  found 
scrapers,  hollow  scrapers,  and  arrow-heads  of  chert  and  flint;  but 
owing  to  the  time  allotted  to  the  search  for  antiquities  being  very 
limited,  I  felt  that  our  examination  of  such  an  important  place  was 
very  hasty  and  incomplete.  I  therefore  paid  a  second  visit  to  these 
sand-hills  before  the  end  of  the  summer  of  1887,  and  obtained  130 
chert  scrapers,  24  hollow  scrapers,  a  chert  arrow-head,  a  chert 
'*  slug,"  or  flake,  dressed  over  the  back,  a  borer,  and  several  other 
dressed  objects  of  chert,  besides  some  flint  scrapers  and  flakes, 
and  a  well-dressed  knife  of  flint  broken  at  the  point.  I  went 
again  this  year,  in  the  interests  of  the  Academy,  and  found  41  chert 
scrapers,  11  flint  scrapers,  6  hollow  scrapers  of  chert,  and  one  of 
flint,  an  imperfectly  formed  arrow-head  of  chert,  a  beautiful  little 
flint  object  combining  both  the  ordinary  and  the  hollow  scraper  (see 
PL  xin.,  fig.  10),  a  broken  spear-head  of  flint,  an  arrow-head  of  flint,  107 
flakes  of  chert,  and  30  of  flint,  hammer-stones,  anvil-stones,  pottery, 
and  bones.  The  chert  objects  are  much  more  numerous  than  those 
made  of  flint.  About  three-fourths  of  the  entire  are  of  chert.  This 
material  is  quite  black,  with  a  clean,  smooth,  shiny  fracture.  Most 
of  the  objects  made  from  it  are  small,  some  being  much  smaller  than 
flint  implements  of  the  same  class.  Some  of  the  scrapers  are  only  half 
an  inch  in  diameter.  Two  of  these  are  shown  full  size  in  figs.  8  and 
1 1  in  Plate  xm.  The  place  where  the  implements  are  found  in  greatest 
quantity  is  on  the  face  of  a  hill  alongside  the  sand-hills,  and  near  a 
large  cam,  which  is  partly  demolished.  In  other  sand-hills  we  found 
the  implements  in  greatest  abundance  around  the  hut-sites  where  the 
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people  had  eyidently  sat  and  worked ;  but  here,  where  the  implements 
were  plentiful,  there  was  no  appearance  of  black  layers  or  signs  like 
what  I  had  seen  elsewhere  of  hut-sites.     It  was  supposed  that  the 
neighbourhood  of  the  cam  might  have  some  connexion  with  this  un- 
usual distribution  of  the  implements ;  but  on  my  last  visit,  I  found  out 
clearly  that  the  cam  had  not  necessarily  anything  to  do  with  the 
matter,  and  that  the  position  of  the  implements  was  due  to  an  en- 
tirely different  cause.      All  along  the  face  of  the  hill  where  the 
implements  are  found  the  carboniferous  limestone  comes  to  the  sur- 
&ce,  and  has  undergone  so  much  decomposition  that  the  nodules  of 
chert  which  it  contained  are  liberated  and  lying  on  the  surface.     The 
prehistoric  people,  finding  this  abundant  supply  of  chert,  sat  down 
among  the  precious  material  and  carried  on  their  manufacture  on  the 
spot.    Their  hut-sites  were  lower  down  among  the  sand-hills,  where 
I  have  found  the  usual  old  suxf  ace  with  flakes  of  chert  and  shells.     I 
procured  some  hammer-stones  and  anvil-stones,  a  piece  of  a  polished 
stone  hatchet,  and  some  bits  of  pottery.     Plate  xiii.  shows  a  series  of 
objects  from  Bundoran — ^fig.  1  is  a  chert  arrow-head ;  2  is  a  partly- 
fiiiiflhed  arrow-head  of  chert ;  4  and  6  are  flint  arrow-heads ;  5  is  a 
chert  flake,  dressed  entirely  over  the  back,  but  undressed  on  the  flat 
side,  which  is  not  shown ;  7  is  a  borer  of  chert ;  and  9  is  part  of  a 
\sr^  spear-head  of  flint,  which  may  have  been  about  4  inches  long.   A 
scraper,  combining  both  the  ordinary  and  hollow  scrapers  already 
referred  to,  is  shown  in  fig.  10  of  same  plate.     Fig.  12  is  a  knife  of 
flint  broken  at  the  point ;  and  8  and  1 1  are  small  scrapers  of  chert. 
An  anvil-stone,  with  two  indented  spaces  on  one  face,  is  shown  in 
FL  in.,  fig.  8. 

Stbedagh. 

The  last  place  I  examined  was  Stredagh,  near  Grange,  in  county  of 
Sligo.  I  found  several  hut-sites  in  the  sand-hills  there  with  old  floors 
and  surfaces  full  of  sea-shells.  I  saw  no  flint  objects,  but  found  two 
hammer-stones,  an  anvil-stone,  a  quartz  core  or  pebble,  from  which-  it 
^  heen  attempted  to  strike  flakes,  and  a  portion  of  the  top  of  a 
quern.  The  various  implements,  the  old  surface  with  included  shells, 
and  the  hut-sites,  were  in  every  way  similar  in  character  to  the 
cone^nding  remains  in  other  sand-hills. 
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GoKGLuaioir. 

Before  concluding  this  report  it  is  necessary  to  mention  that 
articles  of  bronze  and  iron,  glass  and  porcelain  beads,  and  even  coins, 
have  been  found  in  several  of  the  sand-hills.  I  have  three  bronze  pins 
and  a  small  ring  of  bronze  which  were  obtained  in  different  sand-hills. 
Two  of  the  pins  and  the  ring  were  found  on  the  surface,  and  the  other 
pin  was  obtained  while  pulling  bent.  The  Eev.  Mr.  Hasse  found  a 
bronze  pin  also  on  the  surface  at  Whitepark  Bay,  a  curious  brooch  of 
bronze  at  Portstewart,  and  several  fragments  of  bronze  and  iron  at 
Grangemore.  Several  coins  have  been  found  at  Portstewart,  and  I 
found  myself  a  coin  of  Queen  Elizabeth  at  Dundrum,  and  a  halfpenny 
of  Queen  Victoria  at  Portstewart.  Such  finds  have  caused  some  of  my 
archsBological  friends  to  look  on  the  flint  implements  as  belonging  to 
a  comparatively  late  period,  so  late  as  to  be,  at  least,  contemporaiy 
with  iron  objects.  I  am  quite  willing  to  admit  anything  that  is  fairly 
proved ;  but,  as  yet,  I  have  seen  no  evidence  that  metal  of  any  kind 
was  used  conjointly  with  the  flint  tools.  The  old  surface  is  the  test 
for  contemporaneousness.  Whatever  is  dug  out  of  it  must  have  been  in 
use  at  the  same  time,  and  any  implements  lying  loose  on  the  surface, 
similar  to  those  contained  in  the  old  surface,  must  be  classed  with  them. 
But  there  have  also  been  found  lying  on  the  present  surface  among  the 
worked  flints  grains  of  shot,  cartridge  cases,  scraps  of  iron,  such  as 
nails,  broken  bottles,  portions  of  old  ^oes,  and  stray  coins  of  late  date. 
My  friends  would  not  think  of  making  the  flint  implements  contempo- 
rary with  any  of  these  objects,  and  yet  they  have  been  found  enjoying 
as  favoured  positions  among  the  flints  as  were  occupied  by  any  of  the 
bronze  pins  or  other  articles  of  either  bronze  or  iron.  I  have  dug 
over  many  portions  of  old  surface  in  the  various  sand-hills,  sometimes 
finding  it  rich  in  remains  and  sometimes  poor ;  but  I  never  yet  met 
with  a  scrap  of  metal  of  any  kind,  nor  have  I  heard  of  anyone 
finding  metal  in  it,  though,  now  that  there  is  so  much  of  a  thoroughfare 
over  the  various  stations  I  have  mentioned,  it  would  not  be  surprising 
if  some  modem  articles  were  trampled  into  the  old  surface  where  it  i& 
exposed,  and  turn  out  a  stumbling-block  to  some  archseologists. 
Finds  of  metal,  if  ever  such  take  place,  should  be  thoroughly  in- 
vestigated and  verified.  My  theory  as  to  the  accumulation  of  sand 
on  the  old  surface  has  been  several  times  stated.  That  the  sand  was 
heaped  up  slowly,  just  in  proportion  to  the  power  of  the  grassy  sward 
to  protect  and  retain  the  sand  blown  on  by  the  wind,  is,  I  believe,  the 


Enowlbs — Report  on  Prehistoric  Remains.  186 

true  expUnation.    During  the  accmnnlation  of  many  feet  of  sandy 

corering,  the  surface  would  become  a  little  higher  every  year,  and 

many  an  object  might  be  dropped  in  passing  over  the  hills  which 

woold  become,  in  a  short  time,  buried  up;  but  this,  if  the  entire 

coTering  was  at  a  later  time  blown  away,  would  drop  down  to  the 

level  of  the  old  surface  and  appear  among  the  flints.     We  learn,  too, 

from  old  inhabitants,  that  many  years  ago  the  sand-hills,  in  some 

parts,  were  occupied  by  smugglers  and  illicit  distillers.     At  Graigmore, 

the  place  was  pointed  out  to  me  where  they  had  a  hut  in  the  sand, 

and  carried  on  the  process  of  distillation.     In  this  case  many  things 

would,  no  doubt,  be  left  behind  to  confuse  investigators.    Again,  we 

find  that  it  was  a  custom  among  those  who  practised  cremation  to 

bury  in  sand-hills.     Possibly  it  was  because  they  were  in  the  form  of 

mouDds,  and  not  because  they  were  composed  of  sand.     I  can  point  to 

many  cases  in  the  neighbourhood  of  Ballymena  where  sepulchral  urns 

have  been  found  close  to  the  surface  in  natural   sandhills.     This 

practice  of  burying  on  mounds  extended  to  other  countries.     In 

England  we  have   frequent    mention   of  secondary    interments  on 

baiTOws,  and  on  the  Continent  we  find  there  was  a  desire  to  bury  on 

former  sepulchral  mounds.     Engelhardt  says  it  is  a  remarkable  fact 

that  urns  have  very  frequently  been  buried  in  the  sides  of  barrows 

belonging  to  the  preceding  or  stone  age.^     I  have  no  doubt  that  the 

ronnded  hillocks  of  sand  in  the  sandhills  would  be  selected  as  places 

for  depositing  urns,  and  in  cases  where  the  sandy  covering  would  be 

cairied  away  by  the  wind,  an  urn  with  its  contents  would  fall  down 

md  become  mingled  with  the  flint  implements  of  an  earlier  date.    I 

am  of  opinion  that  the  presence  of  bronze  pins,  and  some  other  objects, 

found  in  the  sand-hills  may  be  accounted  for  in  this  way. 

In  all  the  stations  I  have  mentioned  the  people  seemed  to  have  an 
instbct  for  working  in  stone.  They  wrought  almost  any  material 
tkt  came  in  their  way :  flint,  if  it  could  be  had,  but  if  not,  then  any 
baid  rock  that  occurred  in  the  district.  At  Whitepark  Bay,  where 
one  would  have  expected  that,  owing  to  flint  being  so  plentiful,  they 
would  have  confined  themselves  to  that  material,  we  find  that  they 
vrooght  the  altered  lias,  and  even  made  cutting  implements  of  the 
budened  chalk«  At  Portstewart  and  Dundrum  they  used  several 
mbetances  besides  flint.  At  Dunfanaghy  they  used  quartzite;  at 
^doran  chert;  and  at  Stredagh  we  flnd  how  they  have  practised  on 
a  rather  untractable  pebble  of  quartz.     I  have  seen  no  evidence  that 

'  Dmmark  in  th»  Early  Iron  Age^  p.  2. 
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any  one  set  of  occnpiersi  or  tribe,  ever  tried  to  procure  some  of  the 
better  material  in  possession  of  any  of  their  neighbours.  Let  the 
stone  be  good  or  bad,  it  appears  to  me  that  they  just  wrought  what 
they  had.  The  finding  of  flint  so  far  away  from  its  source  was,  I 
thought,  an  indication  of  commercial  relations ;  but  I  think  another 
explanation  may  be  given  of  that.  In  all  the  various  stations,  though 
the  material  used  for  weapons  may  be  difPerent,  yet  the  weapons 
themselves  were  of  the  same  kinds.  The  people  seem  to  have  had  in 
every  case  similar  habits,  and  to  have  used  the  same  kinds  of  food.  It 
does  not  seem  to  me  that  they  were  in  the  presence  of  a  people  of 
superior  culture  who  had  bronze  or  iron  weapons.  On  the  contrary, 
I  believe  they  were  masters  in  the  country,  and  had  perfect  freedom 
to  hunt  the  red  deer,  the  wild  boar,  and  other  animals. 

Inside  the  boundary  I  have  taken  in  we  find  flint  implements 
most  abundant  in  Antrim.  They  are  found  also  in  Derry  and  Down, 
and  I  have  several  good  flint  implements  and  flakes  from  Tyrone. 
They  are  also  found  in  Fermanagh,  and  G.  H.  Einahan  has  got  flakes 
and  implements  in  Donegal.  Colonel  Wood-Martin  has  found  flakes 
of  Antrim  flint  in  the  stone  graves  which  he  has  excavated  at  Carrow- 
more.  But  did  the  people  of  the  sand-hills  penetrate  inland,  or  was 
it  a  stone-age  people  of  superior  culture  who  came  afterwards,  and 
occupied  the  centre  of  our  island  ?  WorsasB  says  that  the  people  of 
the  early  stone  age  in  Denmark,  by  which  he  means  the  people  who 
lived  on  the  coast,  and  whose  remains  we  find  in  kitchen  middens, 
came  from  the  coast  of  the  Atlantic  and  North  Sea,  and  that  people 
of  a  later  stone  age  came  afterwards,  who  had  domestic  animals,  made 
.  finer  implements,  and  ereotcd  large  stone  graves  for  their  dead.  This 
theory  is  of  course  questioned,  but  I  believe  at  the  first  dawn  of  the 
Neolithic  period  the  coast  would  be  the  natural  road  by  which  the 
first  people  would  advance.  Did  the  first  wave  of  Neolithic  people 
come  from  the  southward,  along  the  coast  of  France,  and  occupy  the 
coasts  of  Denmark  and  the  British  Isles  ?  That  is  a  question  which 
I  think  further  investigation  of  the  sand-hills  may  help  to  solve.  The 
mode  of  life  and  implements  of  the  Danish  and  Irish  coast-dwellers 
seem  to  have  been  so  similar,  that  I  believe  them  to  have  been  the 
same  people.  A  bronze  pin  has  been  found  in  some  Scotch  kitchen 
middens,  and  consequently  some  look  on  such  articles  as  not  being 
older  than  800  or  900  a.d.';  but  there  are  so  many  ways  by  which 
metal  objects  could  have  been  introduced,  that  I  should  like  to  hare 

2  Frehittorie  Timet,  by  Sir  John  Lubbock,  4th  ed.,  p.  234. 
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some  confirmatory  evidence  before  accepting  the  age  of  the  middens 
in  question  to  be  of  so  recent  a  date.  Ko  doubt  descendants  of  the 
people  of  the  kitchen  middens  may  have  continued  to  exist  in  the  old 
waj  in  small  islands  and  less  faToured  spots  after  the  introduction  of 
a  superior  culture,  but,  as  regards  the  stations  I  have  reported  on,  no 
intermediate  layer,  with  relics,  occur  in  the  many  feet  of  sandy 
covering  we  sometimes  see  above  the  layer  containing  the  flint  imple- 
ments, and  therefore  I  believe  that  when  the  superior  culture  did 
eome  the  flint-workers  of  the  coasts  were  either  absorbed  or  extermi- 
nated, and  the  sand-hills  ceased  to  be  occupied  as  dwelling-places. 
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REPORT  ON   FLINT  IMPLEMENTS  OF  THE  NORTH-EAST 
OF  IRELAND.    Br  W.  J.  KNOWLES. 

[Read  Jakuart  14,  1889.] 

Ik  former  commmiicatioiiB  to  the  Academy^  I  have  shown  groondB  for 
there  being  two  series  of  flint  implements  in  Ireland.  On  fnither 
research  I  see  no  reason  to  depart  from  the  decision  I  had  come  to  on 
the  occasions  referred  to.  The  implements  of  the  older  series,  which 
are  the  subject  of  the  present  report,  are  found  embedded  in  on 
aqueous  deposit  known  as  the  raised  beach,  often  many  feet  from  the 
surface.  The  worked  flints  of  the  series  consist  chiefly  of  flakes  aod 
cores ;  but  we  find,  in  addition  to  these,  pear-shaped  implements,  not 
flat,  but  rather  rudely  circular  in  section,  and  others  longish  coarsely 
dressed,  somewhat  pointed  at  both  ends,  and  often  triangular  in  sec- 
tion. While  a  few  of  the  implements  have  been  found  in  the  aqueous 
deponit  itself,  many  have  been  obtained  from  the  material  spread  out 
on  the  shore  in  cases  where  the  raised  beach  has  suffered  denudation. 
Some  of  the  implements  approach  the  palseoHthic  type,  but  others 
show  a  different  form.  Such  animal  remains  as  have  been  found  in 
association  with  the  worked  objects  are  insufficient  for  determining 
their  age,  but  there  is  sufficient  eyidence  to  show  that  they  are  older 
than  the  ordinary  flint  implements  of  Ireland,  such,  for  instance,  as 
are  to  be  found  in  the  Academy's  Museum,  and  therefore  I  shall 
content  myself  for  the  present  by  continuing  to  speak  of  them  as  the 
older  series. 

In  the  raised  beach  at  Lame  the  flakes  and  cores  are  to  be  found 
as  low  as  eighteen  feet  from  the  surface.  We  would,  no  doubt,  find 
them  at  a  lower  level,  but  that  is  about  the  greatest  depth  to  which 
any  section  has  been  opened.  They  are  covered  with  a  whitish 
weathered  crust,  in  some  cases  three-eighths  of  an  inch  in  thickness, 
and  in  several  cases  I  have  obtained  flakes  and  cores  in  situ  at  various 

^  Froeeedinga,  2nd  Ser.,  vol.  ii.,  p.  209,  and  p.  436  (Pol.  Lit.  and  Antiq.). 
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deptlw,  shoiniig  that  they  bad  been  weatbered  and  rolled  about  8o  as 
to  break  the  porcelaneons  glaze,  and  wear  away  some  of  the  cmBt 
pievioos  to  being  included  in  the  deposit  which  makes  up  the  raised 
beach,  and  therefore  they  must  be  considerably  older  than  the  deposit 
in  which  they  are  embedded.  The  raised  beach  containing  the  worked 
flints  extends  from  liame  round  the  shores  of  Belfast  Lough,  and  it  is 
also  to  be  found  noithwards  from  Lame.  It  is  seen  at  the  Giant's 
Caasewayy  and  implements  of  a  similar  kind  to  those  from  Lame  are 
found  on  the  ahore  at  Whitepark  Bay.  Bel&st  Lough  and  Lame  seem 
rather  to  have  been  a  centre  from  which  flints  of  this  older  series 
drifted  southwards,  as  I  have  found  them  at  Dundrum,  Malahide,  and 
some  other  stations,  in  many  cases  wrought  into  newer  implements  by 
the  people  who  worked  in  stone  among  the  sand-hills.  At  Dundrum, 
the  Causeway,  and  other  parts,  the  sand-hills  containing  remnanta  of 
the  old  surface  and  flint  implements  rest  on  the  raised  beach  contain- 
ing flakes  and  cores  of  the  older  series.  At  Lame  there  are  excellent 
sections,  and  the  method  of  investigation  which  I  employed  was  to 
take  a  band  at  a  particular  depth,  clear  away  the  loose  matter  on  the 
bee,  and  work  inward  to  the  undisturbed  material.  In  this  way  I 
have  obtained  many  worked  flints  in  situ  at  depths  of  six  to  eighteen 
fe^    I  now  beg  to  present  a  xepiesentative  aeries  to  the  Academy. 


NOTE  ADDED  IN  THE  PRESS. 

Some  months  ago  a  mammoth's  tooth  was  found  by  Dr.  Moran, 
H.  IL  Inspector  of  Schools,  in  the  gravel  beds  of  the  raised  beach  at 
lame  id  association  with  the  worked  flints.  The  tooth  was  exhibited, 
and  an  account  of  the  find  read  by  Dr.  Moran  to  the  Belfast  Nat.  Hist, 
and  Piiilosophical  Society,  on  5th  February,  1889. 


1. 1.  A.  paoc.,  ssa.  m.,  vol.  i. 


[     190     ] 
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ON  THE  HARMONIC  TIDAL  CONSTITUENTS  OF  THE  PORT 
OF  DUBLIN.  Br  SIR  ROBERT  8.  BALL,  Royal  Astronomer 
of  Ireland. 

[Read  Dbcbmber  10,  1888.] 

Ik  the  recent  edition  of  the  Admiralty  Manual  of  Scientific  Inqoiiy, 
Professor  G.  H.  Darwin  has  described  and  illustrated  by  an  example  a 
conyenient  method  of  determining  the  chief  Harmonic  Tidal  Consti- 
tuents, from  a  series  of  observations  of  the  height  of  the  water  taken 
every  hour  for  720  consecutive  hours.  For  the  explanation  of  the 
process,  reference  must  be  made  to  the  work  referred  to. 

As  an  exercise  in  this  method,  I  have  investigated  the  tides  in  our 
own  port.  By  the  kindness  of  the  Secretary  of  the  Port  and  Docks 
Board,  and  of  their  Engineer,  Mr.  Stoney,  and  his  assistant,  Mr. 
Griffith,  I  was  permitted  to  have  access  to  the  admirable  series  of 
automatic  tidal  records  which  have  been  taken  at  the  North  Wall  for 
many  years.  I  selected  for  my  purpose  the  observations  made  in  May 
and  June,  1887. 

The  first  operation  was  to  read  off  from  the  curves  traced  by  the 
machine  the  height  of  the  water  at  each  hour  for  720  consecutive 
hours.  As  the  epoch  for  commencing,  I  took  noon,  on  May  28th,  1887, 
when  the  height  of  the  water  was  7*4  feet.  The  results  of  the  read- 
ing are  shown  on  the  sheet  S,  where,  for  convenience,  I  have  omitted 
the  decimal  points.  For  example,  on  the  Idth  June,  at  17^  we  fiend 
the  figures  106.  This  means  that  at  6  a.k.  on  the  14th  June,  in  civil 
time,  the  tide-gauge  showed  the  water  stood  at  10*6  feet  above  a  cer- 
tain arbitrary  level  taken  as  the  zero.  Allowance  has  been  made  for 
barometric  pressure  at  the  rate  of  a  foot  of  height  per  inch  of  mercury. 
The  standard  I  took  was  30  inches ;  but  this  is  immaterial. 
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The  seTeral  sheets  S,  0,  M  aie  then  prepared  in  accordance  with 
the  roles  for  hannonic  analysis.  This  is  conducted  by  General 
Stiachey's  method,  and  the  final  results,  using  the  language  of  the 
harmanic  notation,  are  as  follows: — 

Tides.  A.  =  7-06. 

Lunar  Semidiurnal, -^'if^Isi?' 

Solar  Semidiurnal, ^^{f'Z  856^°' 

Lunuolar  Semidiurnal,     ....  ^«  1  j^'  ~  356®' 

Lunieolar  Diurnal, ^i  j    /  T  1 640' 

^I>i-mal, P[l'ZlU< 

LmwDiurnal, oi^'ZT^' 

The  sheets  S,  0,  M,  and  the  four  harmonic  reductions,  are  here 
tppended. 
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XXL 

ON  FILAKIA  SANGUIiaS  HOMINIS,  Bt  BRIGADE-SURGEOK 
C.  SIBTHORPE,  F.K.Q.C.P.,  Professor  of  Surgery,  Madras 
Medical  CoUege.     (Plate  XIV.) 

[Bdad  Januakt  28, 1889.] 

Ths  life-history  of  this  form  of  Filaria  is  of  great  interest,  especially 
to  medical  men  in  Africa,  India,  Ceylon,  Straits  Settlements,  Chinas 
Australia,  the  Pacific,  and  South  America,  as  certain  forms  of  hsema- 
turia,  cyluria,  elephantiasis,  lymphs-scrotum,  with  other  forms  of 
lymphatic  obstruction,  and  the  disease  known  in  Africa  as  ''craw- 
craw"  appear  to  be  connected  with  its  presence  and  development  in 
the  human  body. 

In  the  year  1866  embryos  of  this  worm  were  discovered  by  means 
of  the  microscope  in  the  urine  in  cases  of  hsematuria :  in  1872  the  late 
Professor  Lewis  of  Calcutta  connected  these  with  the  embryos  which 
he  discovered  in  the  human  blood.  In  1876  both  he  and  Dr.  Bancroft, 
of  Brisbane,  discovered  the  mature  female  woz-m.  Lewis  succeeded 
in  finding  a  portion  of  the  male  worm,  minus  its  caudal  extremity, 
which  he  describes  in  the  Quarterly  Journal  of  Mieroscopical  Seienety 
1879. 

The  female  worm  has  since  been  found  by  Dr.  Manson,  at  Amoy, 
China,  and  Dr.  Silva,  at  Aran  jo  and  Los  Santos.  Since  then  Dr.  Ban- 
croft suggested,  and  Dr.  Mansou  discovered,  that  the  intermediary 
host  of  this  worm  was  a  peculiar  form  of  mosquito  (Culez),  the 
female  of  which  alone  is  provided  with  a  proboscis,  which  permits  of 
the  entrance  of  the  embryos.  He  also  noted  that  the  number  sucked 
by  the  mosquito  was  greater  than  existed  in  an  equal  quantity  of 
blood  removed  from  the  skin  by  a  prick.  The  same  fact  has  been  found 
by  the  writer  in  Madras  to  be  the  case  regarding  bugs  which  had  fed 
on  the  blood  of  patients  which  contained  the  embryos  of  Filaria. 

Dr.  Mason  in  his  work  on  Filaria  sanguinis  hominis^  published  by 
H.  E.  Lewis  in  1883,  describes  graphically  his  experiments  regarding 
the  development  of  the  embryos  in  the  mosquito,  and  how  the  new 
worm  gets  into  drinking  water  on  the  death  of  its  host. 

The  worm  having  been  swallowed  from  drinking  water  appears  to 
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make  its  way  to  the  lymphatic  system,  where  both  males  and  females 
ivfflde  and  conjugate ;  numerous  embryos  are  the  result ;  and  these 
appear  to  travel  from  the  lymphatic  system,  where  they  are  constantly 
found,  into  the  blood  str^un,  where  they  are  as  a  rule  only  seen  at 
night  or  during  rest ;  this  is  known  as  *'  fQaria  periodicity." 

An  interesting  experiment  was  made,  in  which  a  patient  whose 
blood  had  been  prored  to  contain  embryos  discoverable  only  at  night 
had  his  habits  changed,  and  was  kept  awake  at  night  and  allowed  to 
i^leep  during  the  day.  The  movements  of  the  embryos  were  found  to 
have  changed  with  this  alteration  in  the  habits  of  the  patient,  and  they 
were  only  remarked  in  the  blood  during  the  daytime,  and  not  at 
night.  These  experiments  were  repeated  and  confirmed  by  different 
obsenrers. 

The  most  favourable  time  for  finding  the  embryos  is  between  6  p.m. 
and  6  ajn.,  the  maximum  number  being  generally  observed  about 
midnight :  this  Hanson  first  pointed  out.  Observations  in  the  Madras 
Oeneral  Hospital  and  elsewhere  have  confirmed  the  fact. 

Mr.  Mortimer  Granville  has  advanced  a  theory  that  this  periodicity 
is  due  to  the  conditions  of  the  circulation  and  chyle  currents  that 
accompany  sleep. 

Hanson's  idea  is  that  these  embryos  block  up  the  capillaries  or 
smaller  lymphatics,  and  that  this  causes  obstruction  in  the  stream, 
vhidi  is  followed  by  rupture,  leading  in  some  cases  to  a  flow  of  lymph, 
cSucions  of  lymph,  hypertrophy,  and  occasionally  haemorrhages. 

The  presence  of  the  embryos  has  been  demonstrated  in  many  of  the 
^^seaaes  which  have  been  already  enumerated,  but  in  many  cases  of 
elephantiasis,  especially  those  met  with  in  India,  it  is  often  quite 
unposaihle  to  discover  a  single  embryo,  so  that  it  is  not  yet  clearly 
proren  that  all  cases  of  elephantiasis  depend  upon  the  presence  of  this 
parasite. 

This  short  sketch  of  what  has  been  worked  out  regarding  the  con- 
nexion of  this  nematoid  worm  and  certain  diseases  has  been  drawn 
up  with  the  view  of  introducing  the  drawings  of  portions  of  the 
adalt  male  and  female  Filaria  to  the  notice  of  the  members  of  the 
Academy. 

These  drawings,  which  were  kindly  prepared  for  me  by  Professor 
A.  6.  Bourne,  of  the  Hadras  Presidency  College,  from  Filaria,  which 
were  found  actively  wriggling  in  lymph,  on  the  cut  surface  of 
a  acrotal  elephantoid  tumour,  which  was  removed  by  me  from  a 
natite  Christian  cook,  on  Harch  24th,  1888.  He  was  a  fairly 
nonruhed  man  of  intemperate  habits,  aged  forty- seven  years,  who 
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had  resided  in  a  part  of  Madras  most  of  his  life  in  which  elepbanliaas 
was  very  common  amongst  his  poorer  neighbours.  He  enjoyed  fair 
health  until  about  ten  years  before  the  operation,  when  he  -was  first 
attacked  with  periodic  fever,  attended  with  swelling  of  the  scrotum. 
These  attacks  occurred  monthly  for  about  two  years,  and  the  scrotum 
became  enlarged  to  the  size  it  was  at  the  time  of  operation,  or  about 
that  of  a  large  cocoanut;  it  was  rough,  thickened,  and  covered  witli 
small  nodules,  which  occasionally  exuded  a  sticky  fluids  His  blood 
was  examined  under  the  microscope  for  embryos,  and  two  were  found. 
He  made  a  good  recovery  after  the  operation. 

As  already  stated,  these  two  worms  were  found  wriggling  ^ 
gether  in  the  lymph  on  the  cut  surface  of  the  tumour.  Surgeon  J. 
Smyth,  li.B.,  Professor  of  Pathology,  Madras  Medical  College,  kindly 
mounted  them  for  me,  but  unfortunately  bent  the  male  worm  in  the 
process,  on  account  of  its  great  tendency  to  coil — a  fact  also  noted  by 
the  late  Professor  Lewis  in  the  portion  he  found. 

The  following  is  Professor  Bourne's  description  of  the  specimen 
which  he  kindly  furnished  me : — 

Specimen  I. 

This  is  the  cephalic  extremity  of  a  female,  PI.  xiv.  (fig.  1).  The 
body  is  capillary,  smooth,  nearly  uniform  in  thickness.  The  month 
is  simple  and  circular,  and  the  head  is  devoid  of  papill®.  In 
many  members  of  the  genus  of  Filaria  the  head  presents  six  oral 
papillsB.  The  vqginal  aperture  (fig.  1,  g.  p.)  is  placed  immediately 
behind  the  pb^nz;  the  whole  vagina  in  this  specimen  is  everted  or 
simply  protrud^.l :  it  is  difficult  to  say  which.  Dr.  Smyth  informs  me 
that  this  protrusion  took  place  during  mounting.  In  Gobbold's  figure 
the  vagina  is  not  protruded,  and  I  think  that,  very  probably,  the  pro- 
trusion may  take  place  during  life.  There  is  a  curious  structure  pro- 
jecting (fig.  1,  X.)  from  the  side  of  the  body ;  it  is  impossible  to  make 
out  the  exact  relations  of  this  structure,  or  to  determine  definitely  its 
nature ;  I  am  inclined  to  think  it  is  due  to  some  injury. 

SpEcmsK  II. 

This  is  of  great  interest,  as  it  belongs  to  a  male,  and  ex- 
hibits the  caudal  extremity,  which  has  never  been  described  (figs. 
2,  3,  4).  The  specimen  measures  about  one  and  a-quarter  inches 
in  length.  It  is  thinner  than  the  female  worm,  and  exhibited, 
while  living,  a  great  tendency  to  coiL    Testicular  structures  are 
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visible  in  various  places ;  it  is  difficult  to  be  sure  of  the  exact  position 
of  the  anus;  it  appears  to  be  sub- terminal.  Immediately  in  front  of 
the  anus  are  a  pair  of  spicula;  these  are  shown  in  fig.  2,  s.,  in  their 
nonnal  position ;  as  a  matter  of  fact  only  one  remains  in  situ  in  the 
specimen ;  the  other  has  been  displaced  in  the  mounting.  The  single 
spicule  remaining  in  siiu  is  shown  in  fig.  3.  The  proximal  extremity 
i»  broad,  while  the  distal  extremity  is  capillary,  but,  while  in  situ,  the 
spicula  is  bent  upon  itself,  as  shown  in  the  figure.  That  this  is 
the  actual  arrangement  is  shown  by  the  appearance  of  the  spicule 
which  has  been  displaced  (fig.  4),  as  it  has  become  straightened  out. 
Whether  the  spicules  ever  become  straightened  out  during  life  it  is 
impossible  to  say,  probably  not,  but  the  arrangement  is  peculiar,  and, 
sa  far  as  I  am  able  to  tell  from  the  literature  at  command,  unlike  that 
obtaining  in  the  spicula  of  any  other  nematoid. 

It  is,  however,  dangerous  to  formulate  specific  characters  upon  the 
examination  of  a  single  specimen,  especially  when  that  has  been 
somewhat  injured.  The  microscopical  specimens  and  these  drawings 
were  exhibited  before  a  meeting  of  the  South  Indian  Branch  of  the 
British  Medical  Association  in  Madras,  in  June,  1888,  and  before  the 
Pathological  Section  of  the  British  Medical  Association  at  Glasgow, 
in  Angost,  1888. 


DESCKIPTION  OF  PLATE  XIV. 
foAtxjL  SAjreuuris  homiitis.     Drawn  by  Profkssor  A.  G.  Bourns. 

Fi^  1.— Anterior  portion  of  female : — 

m.  mouth ;  pA.  pharynx;  g.p,  genital  aperture ;  x.  enigmatic  body; 
«.  broken  extremity. 

Kf  •  I— Porterior  portion  of  male : — 

a.  Broken  extremity ;  /.  testicular  products  showing  through  the 
cuticle ;  b,  caudal  extremity  (?  anus) ;  «.  spicula. 
Kg.  S.*-Ctadfll  region  of  same  specimen — one  of  the  spicula  is  drawn  in  situ  : — 

a.  The  free  extremity. 
Kg.  4.— The  other  spiculum  from  the  same  specimen  which  became  dislodged 
daring  manipulation : — 
a.  The  portion  which  becomes  the  free  extremity  when  the  spicule  is 
in  situ, 
1.1. A.  PBGC.,  SER.  III.,  VOL.  I.  « 
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XXII. 

ON  AN  IEI8H  CROZIER,  WITH  EARLY  METAL  CROOK, 
PROBABLY  THE  MISSING  **  CROZIER  OF  ST.  CIARAN," 
OF  CL0NMACN0I8E.  By  W.  FRAZER,  F.R.C.S.I. ;  Member 
of  Council,  Royal  Irish  Academy ;  and  of  the  Royal  Historical 
and  Archaeological  Association  of  Ireland. 

[Read  Mat  13,  1889.] 

DuKiVG  a  brief  visit  to  London  in  the  summer  of  last  year  I  was 
offered  for  purchase  the  curved  handle  and  decorated  upper  portion 
of  the  staff  of  an  Irish  baculus,  or  crozier,  attached  to  a  piece  of  wood 
of  short  size,  measuring  altogether  twelve  inches  in  length ;  the  wood 
itself  appears  to  be  a  piece  of  yew.  It  is  needless  to  say  it  passed 
into  my  possession. 

I  was  desirous,  if  possible,  to  ascertain  some  facts  about  its  previous 
history,  and,  above  all,  how  it  came  into  the  hands  of  the  people  who 
sold  it  to  me ;  they  asserted  it  had  been  in  their  keeping  for  many 
years,  and  was  brought  by  their  family  originally  from  Ireland,  but 
its  immediate  owners  were  either  ignorant  how  it  was  obtained,  nor 
would  they  give  the  slightest  information  even  as  to  the  district 
whence  they  came.  They  were  of  Irish  race  and  name,  and  said  they 
had  been  long  settled  in  England.  All  my  efforts  failing  to  obtain 
further  information,  I  had  to  content  myself  with  bringing  back  to 
this  country  an  example,  hitherto  unknown,  of  high-class  Irish  art — 
true  *'  Opus  Hibemicum,"  consisting  of  a  basis  of  bronze,  inlaid 
with  flat  strips  of  silver,  bright-red  copper,  and  darker-coloured 
niello,  dispersed  in  flowing  and  characteristic  patterns  and  inter- 
lacings,  and  having  on  the  knop,  or  broad  ring,  jewel-holes,  from 
which  the  gems  or  enamels  that  once  filled  them  had  long  since 
disappeared.  These  jewel-holes  and  other  prominent  parts  of  the 
baculus  were  ornamented  with  gold,  of  which  distinct  traces  are 
still  perceptible. 

This  crozier  is  composed  of  two  portions,  altogether  distinct  from 
each  other,  of  about  equal  lengths,  the  head-piece,  or  crook,  which 
is  much  older,  and  has  no  trace  of  decoration  by  inlaying,  merely 
consisting  of  a  pale  bronze  sheath  or  cover,  the  handle  once  affixed 


Frazer— Oft  an  Irish  CrozieryWith  Early  Metal  Crook.     207 


to  a  primitiTe  wooden  pastoral  staff. 
Joined  to  this  is  a  highly  ornamented 
Tertical  piece,  and  separate  knop,  or 
circular  flat  ring.  These  differ  from 
the  crook  in  their  metal  work,  and 
their  fahrication  displays  high-class 
artistic  skill  and  elahorate  interlac- 
ings.  It  is  for  these  portions  alone 
we  can  claim  a  distinctive  Irish 
origin. 

I  am  indebted  to  T.  H.  Longfield, 
£sq.,  F.8.A.y  for  the  accompanying 
accurate  full-sized  drawings  of  this 
crozier :  the  smaller  figure  represents 


itfi  front  at  n,  which  completes  the 
details  of  the  ornamentation.  The 
white  pattern  is  composed  of  inlaid 
ribbons  of  silver ;  the  dark  lines  are 
in  niello ;  and,  where  the  inlaying 
has  been  either  lost  or  removed,  is 
shown  by  wavy  lines. 

It  is  difficult,  without  further  in- 
fonnation,  to  determine  more  than 
approximately  the  age  to  which  the 
crook  should  be  assigned  ;  it  may  be 
two  hundred,  possibly  three  hundred, 
years  older  than  the  inlaid  portions 
of  the  staff,  which,  from  the  peculiar 
Btyle  of  its  decoration,  can  be  referred, 
with  much  certainty,  to  the  earlier 
part  of  the  twelfth  century,  for  it 
^lajs  a  close  resemblance,  in  every 
respect,  to  one  of  the  most  beautiful 
of  the  croziers  of  Ireland  contained 
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in  the  Academy^B  Museum — ^the  great  pastoral  or  processional  staff  of 
the  Abbots  of  Clonmacnoise. 

When  we  institute  a  close  comparison  between  the  decorations  of 
inlaid  silver,  in  narrow  strips,  and  of  niello,  displayed  on  both  these 
croziers,  we  find  that  alike  in  materia,  in  their  peculiar  designs  of 
flowing  and  interlacing  curves,  and  in  the  mode  of  manipulation 
practised,  both  are  referable  to  the  best  age  of  Irish  art ;  and  there  is 
such  intimate  relationship  in  their  fabrications,  that  we  can  readily 
fancy  the  same  workshop  produced  them — ^nay,  it  appears  quite  pro- 
bable they  owe  their  fabrication  to  the  same  skilful  workman's 
fingers,  the  patterns  being  designed  by  one  artist — an  opinion  con- 
firmed by  their  showing  certain  material  coincidences  otherwise 
difficult  of  explanation. 

One  of  these  points  of  similarity,  though  of  minor  importance, 
is  that  Irish  croziers  often  have  an  elevated  narrow  ridge  prolonged 
along  the  vertical  portion  of  the  crook.  In  that  of  Clonmacnoise  this 
ridge  consists  of  a  series  of  figures,  which  at  first  sight  might  be  com- 
pared to  a  number  of  hounds  chasing  each  other ;  yet  it  may  be,  as 
suggested  to  me,  a  representation  of  interlaced  and  twining  stems 
of  some  tree.  In  my  example  the  ridge  once  present  has  been  lost  or 
destroyed,  but  the  fissure  remains  to  which  it  was  attached.  Ifow  in 
the  Clonmacnoise  crozier  (a  feature  of  much  importance,  as  showing 
mutual  resemblance  and  relationship)  this  ridge  springs  from  the 
upper  part  of  a  projecting  support,  which  appears  intended  to  repre- 
sent the  head  of  a  ram,  at  least  such  is  the  best  conjecture  I  am  able 
to  offer ;  and  an  identically  similar  figure  occupies  a  similar  position  in 
my  crozier ;  from  it  the  fissure  extends  upwards  alike  along  the  middle 
of  both  the  new  decorated  staff  and  the  older  crozier-head,  but  whether 
the  ridge  formerly  reached  so  far  as  the  latter  is  problematical — pro- 
bably it  did  not — it  may  have  terminated  about  the  bend  of  the  handle. 
This  ram's  head,  if  it  be  such,  springs  from  a  decorated  flat  ring, 
which  terminates,  and  bounds  the  vertical  part  of  the  staff  inferiorly; 
and  in  front  of  it,  opposite  the  head,  is  another  much  smaller  and  less 
prominent  ornamentation.  Both  this  and  the  ring  itself,  as  well  as 
the  head,  were  once  gilt,  and,  in  several  respects,  resemble  the  cor- 
responding parts  of  the  Clonmacnoise  crozier.  It  was  observing  these 
coincidences  that  induced  me  to  institute  inquiries  as  to  a  possible 
connexion  between  the  monastery  of  Clonmacnoise  and  my  new 
discovery,  and  with  other  circumstances,  yet  to  be  mentioned,  led  to 
deductions  appearing  to  have  a  certain  support  from  early  Irish 
annals,  which  I  shall  proceed  to  mention. 
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A  summary  of  the  views  enteitained  by  me  wotild  appear  more 
appropriate  if  placed  at  the  terminatioii  of  my  remarks,  after  stating 
folly  the  reasons  which  induce  me  to  form  my  opinions;  still  to  enable 
me  to  preeenty  with  greater  distinctness,  the  drift  of  these  observa^ 
tions  to  this  Academy,  I  venture  to  say  I  regard  this  comparatively 
undecorated    bronze    crook  as  an  object  of    exceptional  antiquity 
amongst  our  Irish  croziers ;  it  appears  to  be  the  primitive  termina- 
tion for  a  wooden  baculus,  or  walking-stick  (such  as  all  the  earlier 
croziers  were),  and,  therefore,   of  peculiar  interest  to    students  of 
earlj  Irish  Church  history.      Possibly  it  was  a  gift  from  foreign 
lands  to  some  celebrated  Irish  Culdee  bishop,  or  wandering  mission- 
ary, perhaps  brought  back  by  him  on  his  return  from  pilgrimage 
abroad  after  seeking  for  instruction  and   episcopal   ordination — ^no 
uncommon  practice  for  Irish  clerics  in  the  primitive  times,  for  the 
possession  of  such  a  staff  would  in  itself  afford  an  indubitable  testi- 
mony of  his  ecclesiastical  position.     After  the  death  of  its  first  pos- 
sessor it  would,  in  the  usual  course  of  events,  pass  into  the  stage  of 
a  cherished  relic,  and  be  preserved  with  veneration  in  the  church  to 
which  he  belonged,  and  around  it  legends  would  coUeot  concerning  the 
great  and  venerable  saint ;  perhaps  in  the  course  of  years  his  humbler 
name  was  foi^tten,  and  the  staff  ascribed  to  some  greater,  more^ 
learned,  and  better-remembered  cleric.     In  this  instance  it  would 
appear  as  if  such  was  the  course  of  events:  the  crook  of  the  old  bishop 
became  in  time  the  relic  of  the  patron  saint ;  and  when  a  great  staff 
was  sabsequently  being  made  for  the  monastery,  both  were  decorated 
in  the  same  manner ;  and  further,  certain  distinctive  features  of  the 
ancient  ornamentation  were  reproduced  on  the  later  work.     It  must 
hare  been  a   highly-prized  reUc  to  be  thus  ornamented  with  the 
highest  style  of  art  the  age  was  capable  of  producing. 

I  have  ventured,  in  these  statements,  to  claim  that  this  old  crozier 
was  regarded  as  an  object  of  special  veneration,  and  formed  one  of  the 
principal  treasures  of  Glonmacnoise.  Can  I  bring  forward  any  proof 
from  history  that  a  relic  of  the  description  I  assume  this  to  be  ever 
existed  in  that  monastery  ?  I  believe  I  can.  If  we  consult  Ix)rd 
l^nniaven's  classic  work  on  Early  Irish  Architecture  (vol.  ii.,  p.  99), 
we  find  the  following  statement : — '*  Beautiful  specimens  of  the 
jeweQers^  and  goldsmiths'  art  have  from  time  to  time  been  found 
in  Glonmacnoise,  and  are  preserved  in  the  Museum  of  the  Boyal 
Iriah  Academy  and  in  the  Fetrie  collection,  now  deposited  there, 
ail  showing  the  same  high  skill,  and  true  feeling  for  art,  that  charac- 
terized the  sculpture  and  architecture  of  this  district  from  the  latter 
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part  of  the  ninth  to  the  twelfth  century,  but  many  have,  we  fear, 
been  lost."  Dr.  Petrie,  writing  in  the  year  1821,  says: — "Some 
thirty  years  ago  the  tomb  of  St.  Giaran  was  searched  in  the  expectation 
of  finding  treasure,  when  a  rosary  of  brass  wire  was  discovered,  a 
hoUow  ball  of  the  same  material,  which  opened,  a  chalice  and  wine 
vessel  for  the  altar,  and  the  '  Crozier  of  St.  Giaran,'  were  also  found. 
Those  curious  relics  fell  into  ignorant  hands,  and  were  probably 
deemed  unworthy  of  preservation,  but  there  is  reason  to  believe  that 
the  last-mentioned  relic,  the  ^  Grozier  of  St.  Giaran,'  still  exists."  Then 
follows  a  few  words  that  are  evidently  erroneous : — "  It  was  exhibited 
to  the  Society  of  Antiquaries  about  the  year  1760,"  with  a  reference 
to  Oough's  Camden^  which  I  have  searched  to  no  purpose ;  but  if  a 
crozier  was  discovered  thirty  years  before  the  alleged  date  of  1821,  it 
is  obvious  that  it  never  could  have  been  shown  in  1760. 

This  discovery  of  a  crozier  and  other  relics,  enumerated  by  Petrie, 
within  the  precincts  of  Glonmacnoise,  appears  a  reliable  fact,  for  he 
was  careful  in  his  assertions,  and,  no  doubt,  had  sufficient  information 
to  warrant  his  statement.  That  they  were  discovered  concealed  in  an 
old  tomb,  and  even  in  that  ascribed  to  St.  Giaran,  may  be  equally 
true,  but  the  enumeration  of  the  objects  thus  found  bears  intrinsic 
evidence  of  the  concealment  of  relics  and  altar  furniture,  a  genuine 
*'  Gache  "  at  some  time  of  trouble ;  and  beyond  any  question,  such  a 
miscellaneous  gathering  was  never  buried  with  the  saint's  body  at  the 
time  of  his  interment.  Now  I  am  disposed,  after  careful  investiga- 
tion, to  believe  this  is  the  missing  crozier — ^nay,  more,  that  its  older 
portion  was  accepted  and  revered  as  a  genuine  relic  of  St.  Giaran 
at  the  time  that  the  great  processional  crozier  was  being  made ;  and 
as  I  have  already  ventured  to  state,  I  consider  it  was  at  that  time 
specially  decorated  by  the  addition  of  its  ornamental  and  jewelled 
staff  by  the  workmen  employed  in  making  the  latter. 

I  have  already  pointed  out  how  these  croziers  resemble  each 
other  in  their  decoration,  and  especially  in  the  rams'  heads,  rings 
of  metal,  and  attached  little  ornaments  found  alike  on  both.  I  will 
now  proceed  to  demonstrate  how  certain  conspicuous  features  in  the 
early  relic  were  utilized  and  imitated  in  the  production  of  the  handle 
or  crook  portion  of  the  Glonmacnoise  staff  itself. 

In  support  of  my  views,  I  would  direct  attention  to  the  projecting 
representation,  in  metal,  of  a  bishop's  head,  on  the  anterior  portion  of 
my  baculus,  where  it  forms  a  prominent  and  rather  exceptional  decora- 
tion. The  head  is  covered  with  a  mitre  of  early  shape,  and  on  the 
plane  surface  of  the  staff,  underneath  the  head,  are  deeply-incised  lines. 
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delineatmg  the  chest  and  body  of  the  bishop  in  full  canonicals,  having 
one  hand  raised  in  the  attitude  of  benediction,  with  outstretched 
thumb  and  two  fore- fingers,  and  bearing  on  his  left  side  a  short  cross. 
This  figure  is  about  three-quarter  length,  ending  abruptly.  The 
accompanying  sketches  of  the  crozier  top  and  its  ornamentation  I 
owe  to  Thomas  Drew,  Esq.,  b.h.a. 

If  we  now  proceed  to  examine  the  crook  made  for  the  crozier 
of  Clonmacnoise,  whilst  it  belongs  to  a  much  more  advanced  state  of 
art  workmanship,  and  is  of  considerably  later  date,  we  still  find 


%r 


employed,  as  a  leading  decoration,  a  head  projecting  from  the  front  of 
the  staff.  But  it  is  not  the  head  of  a  bishop  ;  it  is  intended  either  to 
represent  a  monk,  or  is  a  bearded  image  of  the  Saviour.  Underneath 
this  the  artist  has  placed  a  small  and  perfect  figure,  in  relief,  of  a 
cleric,  which  we  at  once  recognize  bears  certain  resemblance  to  the 
earlier  and  ruder  representation.  It  is  the  full-length  figure  of  a 
mitred  Abbot ;  in  this  also  the  hand  is  raised  in  benediction,  and  there 
is  displayed  a  crozier,  not  a  cross,  with  intumed  crook,  significant 
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of  his  rank  in  the  Church.  The  artist  was  sufficiently  educated  to 
perceive  that  a  projecting  head  was  not  suitahly  placed  over  a  flat 
incised  representation  of  the  body,  so  he  got  over  the  difficulty  by 
still  employing  a  similar  head,  simply  for  ornament,  distinct,  and 
altogether  detached  from  the  ecclesiastical  figure ;  and  underneath  this, 
on  the  front  of  the  crozier,  and  appropriated  to  the  purpose  for  which 
it  was  intended,  is  a  well-designed  representation  of  a  mitred  Abbot, 
in  full  costume,  and  executed  in  good  relief ;  thus,  in  all  respects, 
maintaining  the  principal  features  of  the 
older  bishop's  crook,  and  adopting  its  pecu- 
liar design,  with  such  artistic  modifications 
as  were  requisite  for  the  newer  pastoral 
staff. 

The  sides  and  under  surface  of  the 
older  crook  are  enriched  with  chased  pat- 
terns, which  are  best  understood  by  refe- 
rence to  the  illustrations.  I  cannot  find 
any  sufficient  analogy  between  these  pat- 
terns and  work  of  admitted  Irish  origin 
to  connect  them  in  a  satisfactory  manner ; 
In  ^>^3*C^^  *^®y  *^^  dissimilar  to  all  such  designs  so  far 
yn  r^T^i^^^Sjj^  i  as  my  observations  reach,  and  I  am  disposed 
ilVrf"^^  tT  I  ^  to  believe  that  they  were  originally  pro- 
duced on  the  Continent.  This  is,  of  course, 
mere  conjecture,  and  the  solution  of  this 
problem  would  require  more  definite  in- 
formation about  early  European  croziers, 
especially  those  of  Southern  GFaul  and  Lom- 
bardy,  than  I  am  in  possession  of.  All  the 
results  which  I  have  arrived  at  would  in- 
duce me  to  look  to  these  central  European 
districts  as  the  source  whence  it  was  obtained.  The  importation  of 
croziers  for  the  use  of  Irish  bishops  in  later  times  was  not  uncommon, 
and  we  possess  some  in  the  Mtiseum  of  the  Academy  that  are  decorated 
with  Limoges  enamelling. 

Clonmacnoise,  on  the  banks  of  the  Shannon,  obtained  a  wide- 
spread reputation  alike  as  a  great  centre  of  education  and  of  religious 
training.  According  to  the  "Chronicon  Scotorum,"  it  was  origi- 
nally founded  by  St.  Ciaran,  "the  Great,  the  Carpenter's  Son,"  who 
died  A.D.  544,  at  the  early  age  of  thirty- three  years,  soon  after  he 
had  commenced  its  erection,   in  which  he   was  assisted  by  King 
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Diannaid  Mac  Corbbaill,  who  is  recorded  as  having,  with  his  own 
bands,  aided  in  building  the  little  church  of  stone  and  rude  cell 
which  was  situated  close  to  it.  The  date  ascribed  to  St.  Ciaran 
appears  too  early  for  this  crozier,  although  in  later  times  it  bore 
his  name.  The  reputation  which  Clonmacnoise  attached  to  itself 
was  of  gradual  growth  until  the  latter  part  of  the  eighth  century, 
when  the  fame  of  one  of  its  principal  teachers,  Colcu,  was  such  that 
it  reached  even  to  the  court  of  Carloman,  where  Alcuin  at  that  time 
was  residing  with  the  king.  The  letter  written  by  Alcuin  to  Colcu 
is  historic;  with  it  he  sent  presents  of  oil  and  money,  and  also 
special  gifts  for  the  anchorites  connected  with  the  church.  Colcu 
died  A.D.  789,  probably  not  far  from  the  time  when  this  crozier  was 
brought  to  Ireland. 

At  all  events  we  find  the  crozier  of  St.  Ciaran  enumerated  as 
one  of  the  treasured  relics  that  Clonmacnoise  possessed  in  the  year 
A.i>.  930.  Passing  into  the  custody  of  St.  Ciaran's  successors,  it 
would  naturally,  in  the  course  of  time,  become  associated  with  the 
name  of  the  founder,  and,  as  such,  come  to  be  considered  an  undoubted 
relic  of  the  saint.  When  the  succession  of  Culdee  bishops  and  ancho- 
rites disappeared,  and  been  replaced  by  monks,  and  an  abbot  bore 
rule  in  the  great  buildings  of  that  monastery  which  had  risen  instead 
of  the  primitive  church  and  rude  cell,  a  new  crozier  was  required 
for  processional  purposes,  and  was  accordingly  made  in  the  highest 
style  of  Irish  art.  This  crozier,  as  I  have  endeavoured  to  point  out, 
borrowed  certain  prominent  and  unusual  features  from  the  older 
pattern  with  such  modifications  as  the  better  education  in  art  of  the 
age  demanded,  and  the  technical  skill  of  the  artist  enabled  him  to 
introduce.  At  the  same  time  the  possessors  of  the  ancient  relic 
resolved  to  decorate  it  in  a  similar  manner  to  demonstrate  the  esteem 
and  veneration  in  which  it  was  held  by  its  custodians.  Such  an 
amount  of  toil  and  expense  would  never  have  been  expended  save  on 
some  object  held  in  unusual  reverence. 

I  have  thus  endeavoured  to  trace  the  successive  steps  which  have 
led  me,  in  my  investigations,  to  recognize  in  these  croziers  mutual 
evidences  of  a  similar  origin  by  comparing  the  details  of  their  Irish 
decorative  twelfth-century  work,  and  also  the  remarkable  resemblances 
between  the  older  and  later  croziers  in  their  ornamentation.  These 
results  were  unforeseen  and  unexpected,  and  it  was  only  after  they 
had  forced  themselves  upon  me  that  I  took  up  the  historic  portion  of 
my  inquiry.  Mere  chance  reading  of  Lord  Dunraven's  work  gave  me 
a  clue,  wldch  I  endeavoured  to  follow  out. 
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The  altars  of  Clomnacnoise  were  plundered  of  a  number  of  relics, 
enumerated  by  annalists,  in  a.d.  1129.  Of  these  we  have  no  further 
mention;  but  this  crozier  appears  to  have  escaped.  Perhaps  its 
custodians  concealed  it  at  this  time ;  at  all  events,  it  was  concealed 
during  some  period  of  sudden  disturbance  and  trouble,  and  we  have 
no  record  whatever,  after  the  date  a.d.  1129,  of  its  restoration  to  the 
church  to  which  it  belonged.  Ee-discovered  under  an  ancient  tomb- 
stone, a  fitting  place  for  concealment,  about  the  end  of  last  century, 
by  rude  and  ignorant  persons,  as  Petrie  says,  "  who  unaware  of,  or  not 
appreciating,  its  importance,  either  as  a  work  of  art  or  early  reHc," 
kept  it  concealed  until,  by  fortunate  chance,  it  was  placed  in  my 
possession,  and  returned  to  its  original  birthplace^Ireland. 

Such  are  the  opinions  I  have  been  induced  to  form  after  a  careful 
study  of  this  relic,  and  a  comparison  of  it  with  the  great  crozier  of 
Clonmacnoise— one  of  the  chief  ornaments  of  the  Museum  of  the 
Royal  Irish  Academy.  If  regarded  only  as  an  example  of  early  Irish 
art  work,  at  its  best  period,  I  have  become  the  possessor  of  an 
exceptionally  valuable  object ;  if  it  be,  as  I  am  led  to  believe,  the 
long-missing  and  highly- venerated  crozier  of  Ciaran,  of  Glonmac- 
noise,  it  will  take  high  rank  amongst  the  antiquities  we  prize  as 
illustrative  of  the  early  ecclesiastical  history  of  Ireland. 


NOTE  ADDED  IN  THE  PRESS. 

A  few  days  since  Mr.  E.  Johnston,  of  Graf  ton-street,  who  saw  the 
crozier  in  London,  at  the  Olympia  Exhibition,  with  the  person  from 
whom  I  purchased  it,  informed  me  he  stated  it  was  found  many  years 
ago  at  Clonmacnoise,  thus  confirming  my  investigation. 
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OK  A  POLISHED    STONE  IMPLEMENT  OF  NOVEL  FORM, 
AND  ITS  PEOBABLE  USE.    Br  W.  FRAZER,  F.R.C.S.I. 

[Bead  Mat  27,  1889.] 

Tax  implement  now  exhibited,  made  of  fine  polished  diorite,  is  of  unique 
fihape,  so  far  as  my  observations  extend,  no  similar  specimen  having 
fallen  under  my  notice  in  any  archaeological  museum.  It  was  ob- 
tained by  me  in  June,  188%.  Its  possessor  stated  it  was  discovered 
a  few  months  before,  together  with  a  small  bronze  axe  with  orna- 
mented blade,  and  a  fragment  of  the  bronze  shank  of  a  pin,  upon  the 


removal  of  a  large  block  of  stone  near  the  ruins  of  Coolmore  Castle, 
between  Rathvilly  and  fiackettstown,  on  the  borders  of  Co.  Carlow. 

In  shape  it  is  a  flattened  ovoid,  4i  inches  long,  and  about  H  inch 
thick,  tapering  at  either  end  rather  abruptly  to  blunt  rounded  edges, 
unsuited  for  cutting,  and  divided  about  its  centre  into  broader  and 
narrower  segments,  separated  by  oval  hollows  that  indent  the  sides, 
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each  reaching  nearly  to  the  depth  of  an  inch,  and  being  three-quarters 
of  an  inch  wide,  bo  that  its  outline  somewhat  resembles  that  of  the 
body  of  a  violin.  These  lateral  depressions  are  margined  by  elevated 
bands  on  the  flattened  sides,  that  measure  close  to  one-half  inch  across, 
and  increase  the  thickness  of  the  stone  at  these  points  to  nearly 
\\  inch.  It  is  perforated  from  side  to  side  by  a  narrow  cylindrical 
aperture,  drilled  with  remarkable  accuracy,  too  small  to  hold  a  wooden 
handle,  though  well  adapted  for  attaching  the  stone  to  a  thong  of 
hide  or  of  cord. 

It  is  a  model  of  skilful  manipulation,  and  in  beauty  of  outline  not 


surpassed,  if  equalled,  by  any  of  our  polished  stone  antiquities.  The 
labour  demanded  to  produce  such  symmetrical  smooth  surfaces,  on  hard 
basaltic  stone,  must  have  been  great,  and  its  execution  would  occupy 
much  time.  If  we  consider  it  an  implement  of  warfare,  intended  to 
be  thrown  by  the  hand,  its  accurate  balance,  and  the  proportions  of  its 
parts,  would  render  it  a  formidable  missile,  and  it  would  be  difficult 
to  imagine  any  form  of  weapon  better  calculated  to  do  mischief  in  a 
combat,  if  hurled  by  a  well-trained  hand. 

The  character  of  the  rock  itself  selected  for  its  manufacture  is 
noteworthy.     Its  basis  is  a  dark  dolerite,  studded  with  minute  stars 
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and  wavy  lines,  which  prodnce  a  imiform  mottled  surface,  in  which 
the  black  interspersed  augitic  crystals  appear  in  groups  in  a  dull 
white  matrix.  I  submitted  it  to  Mr.  Heyland,  of  the  Irish  Geological 
Survey,  who  has  special  acquaintance  with  the  minute  microscopic 
structure  of  rocks,  and  he  considers  it  an  augitic  dolerite,  closely 
resembling  the  N.W.  basalt  of  Co.  Antrim,  found  at  Scant  Hill, 
8.  S.  £.  of  Glenarm,  his  opinion  being  that  the  original  rock  whence 
it  was  made  is  Irish  and  IJltonian ;  and  further,  he  is  not  at  present 
aware  of  any  Continental  rock  of  similar  appearance.  This  connexion 
of  its  rock  source  with  Ulster  is  of  interest  in  relation  to  some  of  the 
legends  I  must  allude  to  in  endeavouring  to  explain  its  probable  use. 

I  have  stated  we  have  no  specimens  identical  with  this  in  shape  in 
OUT  museums.  We  do  possess  a  limited  number  of  highly  polished 
stone  implements,  and  certain  forms  are  described  by  Sir  William 
Wilde  in  our  Museum  Catalogue,  which  he  names  ''  Stone  Battle- 
axes."  At  first  I  was  disposed  to  think  this  implement  was  related 
to  the  latter,  but  close  investigation  pointed  out  marked  differences  in 
their  construction,  and  I  found  it  necessary  to  seek  for  some  satis- 
factory solution  of  the  difficulty  by  referring  to  the  early  annals  of  this 
country.  Of  course  all  these  implements,  made  of  polished  hard  stone, 
are  to  be  considered  as  belonging  to  about  the  same  period,  and  are  of 
comparatively  late  date.  It  will  therefore  be  well  to  refer  to  what  is 
already  asceitained  about  the  better  known  objects  in  a  brief  manner. 

One  of  these  axes  is  figured  on  p.  80,  fig.  66,  of  our  Museum  Cata- 
logue. Sir  W.  Wilde  considered  it  to  be  "  one  of  the  most  beautiful 
specimens,  both  in  design  and  execution,  which  has  been  found  in  the  Bri- 
tish Isles.  It  is  composed  of  fine-grained  homblendic  syenite."  Besides 
this  we  have  three  or  four  other  specimens,  and  in  addition  one  partly 
broken  in  the  Petrie  collection,  and  another  in  the  Museum  of  the 
Science  and  Art  Department,  Eildare-street.  Our  honorary  member, 
Mr.  Joseph  Anderson,  has  informed  me  of  certain  examples  contained 
in  the  Museum  of  the  Antiquaries  of  Scotland,  some  of  which  are 
described  and  figured  in  his  ''Eynd  Lectures  on  Scotland  in  Pagan 
Times"  {Branau  and  Stone  Age), 

AU  these  implements  are  more  or  less  ornamented  with  incised 
lines  and  raised  bands,  usually  disposed  along  the  borders  of  the 
brood  oval  surfaces,  more  seldom  worked  also  on  the  sides,  and  they 
are  always  perforated  by  a  large  circular  aperture,  sufficiently  wide 
to  receive  a  serviceable  wooden  handle,  an  important  difference  when 
contrasted  with  the  small  perforation  in  the  specimen  I  exhibit.  We 
can  perceive  that  these  wide  openings  were  usually  formed  by  drilling 
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from  both  BUifaceB,  as  the  point  of  junction  does  not  always  correspondi 
and  there  is  often  left  a  ridge  perceptible  about  midway,  the  borings 
diminishing  in  width  towards  the  point  of  meeting. 

I  leave  altogether  out  of  discussion  those  numerous  examples 
of  polished  stone  implements,  resembling  hammers  and  double- 
headed  axes,  with  expanded  terminations,  so  abundant  on  the  Con- 
tinent, and  of  which  a  few  examples  are  contained  in  our  British 
collections,  for  the  only  polished  weapons  of  stone  bearing  relation 
with  mine  are  the  '^  battle-axes  "  of  Sir  W.  Wilde.  It  must  be  borne 
in  mind  that  all  forms  of  polished  stone,  with  artistic-shaped  outlines 
and  patterns  on  them,  are  of  comparatively  late  age.  They  are  found 
associated  with  um  burials,  and  the  use  of  bronze  implements  (such 
as  the  celt  found  with  this  stone),  and  probably  continued  to  be  made 
untU  such  time  as  iron  weapons  were  coming  into  general  use.  In 
Mr.  Anderson's  list  of  his  specimens  one  was  found  made  of  polished 
greenstone  in  a  stone  circle  at  Critchie,  along  with  a  series  of  inter- 
ments of  Bronze  Age ;  another,  with  a  cremated  interment,  enclosed 
in  an  um. 

When  it  became  obvious  that  this  new  form  of  stone  weapon 
could  not  be  considered  a  battle-axe,  I  vrished  to  ascertain  whether 
any  description  contained  in  our  early  Irish  records  would  throw 
light  on  its  probable  use.  To  those  unacquainted  with  the  Irish 
language,  the  Lectures  of  O'Gurry  on  the  ''  Manners  and  Customs  of 
the  ancient  Irish "  are  invaluable  for  such  an  investigation.  He  has 
treated  at  considerable  length  on  these  different  kinds  of  weapons, 
and  brought  together  from  early  manuscripts  such  descriptions  as 
enable  us  to  form  tolerably  correct  opinions  of  their  various  forms.  I 
believe  if  we  refer  to  these  poems  that  the  accounts  before  us  of  a 
stone  implement  called  the  champion  handstone,  Leacan  Laoich  MiUdh 
and  Lia  Lamha  Laich,  will  closely  tally  with  this  object. 

He  says  that  all  the  evidence  within  his  reach  demonstrates  '^  that 
it  was  not  an  ordinary  chance  stone  which  a  man  can  pick  up  any- 
where, but  a  stone  of  a  particular  shape,  and  to  be  used,  not  for 
chance  or  random  shots,  but  for  a  precise  aim,  and  for  some  important 
object"  (p.  278,  vol.  ii.).  Its  poetic  description  is  that  it  is  **a  flat 
stone,  a  stone  that  will  kill,  a  narrow  stone,  a  thick  thin  stone,  a 
choice  weapon  for  success,  a  stone  that  will  cut  over  well-secured 
shields,  a  stone  that  will  spring  over  waves  without  stooping  or 
curving."  It  is  "a  valuable  stone,  a  precious  stone,  an  accurate 
stone."  Again,  in  the  ''Dinseanchas"  we  have  the  champion  hand- 
stone  of  the  hero  Finn  MacCumhail,   and  its  history,  related  in 
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connexion  with  the  origin  of  the  name,  Ath  Liag  Find,  or  the  Ford 
of  Finn's  flat  stone,  now  the  Ford  of  Ballyleague  at  Laneshorongh, 
on  the  Shannon,  above  Athlone. 

Sideng,  the  daughter  of  Mongan  of  the  Fairy  Hills,  came  with  a 
*'flat  stone"  and  chain  of  gold  to  Find,  who  gave  them  to  his  son 
Oisin.  Find  having  used  up  all  his  weapons  in  the  battle,  snatched 
the  stone  from  Oisin,  and  killed  three  sons  of  Eochaidh  Abrad-Euaidh, 
and  several  others  of  his  opponents.  The  stone  fell  into  the  ford, 
where  it  is  to  remain  until  some  Sunday  morning  before  the  day  of 
judgment,  when  a  nymph  is  to  thrust  her  foot  through  its  golden 
link  and  bring  it  to  land. 

As  O'Gurry  remarks,  this  legend  is  valuable,  as  it  shows  this 
stone  in  use  within  historic  times,  and  that  it  was  considered  a 
worthy  present  for  a  champion,  and  was  perforated  and  suspended  by 
a  chain  and  hook  of  gold.  The  context  clearly  shows  that  it  was 
attached  to  something  that  enabled  Fian  to  recover  it  after  each  cast, 
and  slay  with  it  many  successive  opponents. 

There  are  other  poetical  descriptions  in  which  the  champion  stone 
is  described  as  leaping  like  a  snaky  eel — ''  Coiling  round  the  body  of 
the  Druid  Colptha  in  a  battle  fought  about  a.d.  270,  and  detaining 
him  until  his  victor  Geanmhor  cut  off  his  head.  Allowing  for  poetic 
licence,  such  would  be  the  sudden  coiling  of  a  thong  attached  to  a 
stone  thrown  with  force,  and  reminds  us  somewhat  of  the  mode  in 
which  an  American  lasso  is  still  used. 

O'Gurry,  as  in  duty  bound,  tries  to  identify  this  hand-stone,  and 
he  considers  it  was  one  of  our  commonest  implements,  the  stone  celt ; 
but  these  are  far  too  numerous  to  answer  the  descriptions  given  of  a 
*' champion  stone",  which  was  from  its  value  restricted  to  a  few 
noble  vrarriors  of  high  rank,  and  used  by  them  only  on  special  occasions  : 
besides,  a  perforated  celt  is  still  unknown,  and  would  be  a  rarity 
indeed.  May  I  add,  it  is  quite  unfitted  for  use  as  a  hand  weapon,  a 
projectile,  for  which  it  would  be  even  less  suitable  than  any  rounded 
paving-stone.  I  am  assured  had  O'Gurry  ever  seen  such  an  implement 
as  I  exhibit  he  would  have  at  once  recognized  and  named  it. 

It  still  remains  to  mention  the  approximate  dates  of  the  conflicts 
where  a  champion  stone  was  employed.  The  earliest  appearance  of 
such  a  weapon  in  Irish  poetry  is  in  a  description  of  the  adventures  of 
Congal  Glairingnech  about  B.C.  161,  who  kills  an  enchantress  by 
throwing  it  at  her  and  striking  her  on  the  head  The  story  is  related 
at  length  in  vol.  ii.,  p.  276,  of  O'Gurry's  work. 

About  forty  years  later,  in  the  reign  of  Eochaidh  Feidhlech,  who 
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died  B.C.  128,  according  to  the  chronology  of  the  Four  Masters,  we 
have  a  poem  of  the  rebellion  of  his  three  sons,  who  fought  with  their 
father  at  Ath  Gomair,  near  Drumcree,  county  Westmeath,  bringing 
with  them  a  band  of  followers  collected  in  Ulster  having  champion 
stones.  One  of  his  sons,  Lothar,  hurled  his  weapon  with  a  straight 
unavoidable  blow  at  his  father,  whom  it  struck  on  the  chest ;  he  fell 
down,  throwing  up  black  frothy  blood,  but  was  not  killed. 

0' Curry  remarks,  with  much  sagacity,  that  as  the  army  of  the 
rebellious  sons  was  probably  composed  of  TJltomans,  who  are  distinctly 
stated  to  have  carried  with  them  these  champion  stones,  it  is  not  too 
much  to  suppose  they  either  belonged  to  some  particular  tribe,  or  else 
were  natives  of  some  particular  district  in  which  the  use  and  manufac- 
ture of  these  stone  weapons  was  specially  practised. 

Again,  at  a  later  epoch,  a.d.  270,  at  the  siege  of  Dromdamhghaire, 
in  Munster,  now  Sjiocklow,  in  the  S.E.  of  county  Limerick,  it  is  again 
employed,  and  we  have  a  Druidic  legend  of  its  mighty  powers  as  a 
weapon.  The  story  I  have  already  alluded  to  about  its  use  by  Fiad 
Mac  Cnmhaill  is  contained  in  this  legend. 

Last  of  all,  about  a.d.  400,  in  the  reign  of  Niall  of  the  Nine 
Hostages,  we  have  an  Irish  prince,  Eochaidh,  lulling  a  poet  in  his  anger 
who  stood  reviling  him  upon  the  opposite  bank  of  the  river  Slaney. 
''  He  suddenly  drew  from  his  girdle  a  Uie  eurad,  "  a  champion  flat  stone, 
which  he  threw  and  struck  the  poet  on  his  head,  killing  him  on  the 
spot.  After  a  duration  of  near  600  years,  the  champion  stone  vanishes 
from  Irish  history,  the  latest  instance  of  its  use  recorded  by  O'Guiry 
being  a.d.  400.  Since  that  time  1400  years  have  passed,  and  this  is, 
I  beUeve,  its  first  re-appearance  in  public. 

When  I  obtained  it  I  knew  nothing  of  its  value  or  historical 
interest.  I  took  it  for  a  mere  variety  of  the  polished  stone  battle-axe, 
and  it  was  only  after  repeated  careful  study  of  0' Curry's  records  I  ar- 
rived at  the  conclusion  that  it  bore  no  relation  with  the  latter  class  of 
weapons  beyond  both  being  formed  from  stone,  ornamented  with  regular 
designs  and  highly  polished ;  probably  also  they  belong  to  the  same 
stage  of  civilization:  in  fine,  I  consider  it  to  be  the  long-missing 
champion  hand-stone  of  Irish  legend  and  early  history. 

In  the  Museum  of  the  Academy,  together  with  other  interesting 
remains,  found  by  Mr.  Conwell  in  cairns  of  the  Lough  Crew  hills, 
about  twenty  years  since,  is  a  round  polished  ball  of  basaltic  stone, 
similar  in  material  to  that  now  described ;  it  is  about  the  size  of  a 
small  orange.  Mr.  Conwell,  from  other  circumstances,  ascribed  these 
cairns  to  the  Ultonian  kings. 
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KEP0KT8  ON  THE  MAGNETIC  OBSERVATIONS  AT  VA- 
LENTIA.  By  PROFESSOR  FITZGERALD,  MA.,  F.R  S., 
F.T.C.D.,  and  Me.  J.  E.  CULLTIM,  Meteorological  Observer  at 
Valentia.     (Plate  XV.) 

[Bead  April  8,  1889.] 

About  two  yean  ago  I  applied  for  a  grant  towards  the  expense  of 
establishing  a  magnetic  observatory  in  Valentia  to  compare  the  changes 
in  the  magnetic  elements  there  with  those  at  other  places.  Valentia 
was  chosen  for  two  reasons :  firstly,  because  it  was  at  a  considerable 
distance  from  other  magnetic  observatories ;  and  secondly,  because  the 
meteorological  observer  there,  Mr.  Cullum,  had  been  trained  at  Eew 
in  making  magnetic  observations,  and  was  willing  and  most  anxious  to 
undertake  them  at  Valentia.  During  the  summer  and  autumn  of  1887 
Mr.  Cullum  erected  a  hut  suitable  for  magnetic  observations  in  the 
grounds  of  the  meteorological  observatory,  and  Trinity  College  lent  some 
of  their  valuable  magnetic  instruments  to  equip  it.  In  the  accompany- 
ing Report  Mr.  Cullum  has  described  the  hut,  &c.,  and  how  the  observa- 
tions have  been  conducted.  Those  of  this  last  year  must  be  considered 
as  purely  tentative.  For  instance,  the  axle  and  bearings  of  the  dip 
circle  have  had  to  be  adjusted,  and  the  needle  of  the  declinometer  has 
had  to  be  hardened  and  re-magnetized.  From  this  year's  observations 
much  experience  has  been  gained,  and  we  hope  that  after  a  few  years' 
observations  it  will  be  possible  to  decide  whether  it  would  be  worth 
while  erecting  permanent  self-recording  instruments  at  Valentia.  If 
any  sensible  differences  exist  between  the  changes  of  magnetic  elements 
at  Kew  and  Valentia,  it  wotdd  be  most  important  to  record  them  sys- 
tematically, in  view  of  the  light  that  they  may  throw  upon  the  theory 
of  these  changes.  It  wotdd  be  interesting  to  find  out  whether  any  of 
the  changes  are  simultaneous  at  Eew  and  Valentia,  and,  if  not,  at  what 
rate  thej  are  propagated.  All  changes  are  not  simultaneous,  for  the 
regular  diurnal  variation  must  evidently  be  propagated  at  the  rate  of — 
revolution  of  the  earth.  Such  observations  may  throw  light  on  the 
question  as  to  the  extent  to  which  the  neighbourhood  of  the  sea,  with 
its  tides  deforming  the  earth,  affect  the  magnetic  elements.     It  would 
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also  be  interesting  to  study  the  relation  between  magnetic  storms  and 
earth  currents  at  Yalentia,  where  the  presence  of  one  end  of  a  trans- 
Atlantic  cable  must  give  special  facilities  for  observing  these  latter. 
It  would  be  of  great  interest  to  observe  whether  there  were  periods  of 
alternation  in  these  corresponding  to  the  free  period  of  oscillation  of 
an  electric  charge  on  the  earth,  sun,  or  moon.  These  observations 
would  also  help  to  decide  to  what  extent  the  theory  was  justified  that 
attributes  many  of  the  magnetic  disturbances  to  electric  currents  in 
the  upper  regions  of  the  atmosphere. 

In  view  of  the  great  interest  attaching  to  this  work,  I  hope  the 
Academy  will  advance  the  funds  required  to  continue  them.  It  will 
be  seen  from  the  account  accompanying  this  report  that  we  have  already 
spent  £12  19«.  6d,  more  than  the  grant  made  to  us.  In  addition 
to  this  expenditure,  we  think  it  is  necessary  to  purchase  a  chrono- 
meter. We  also  think  it  would  be  most  desirable  to  erect  a  second 
smaller  hut,  in  which  a  permanent  declinometer  should  be  erected,  for 
the  purpose  of  making  observations  during  the  occurrence  of  magnetic 
storms,  so  as  if  possible  to  identify  particular  waves  of  disturbance 
with  ones  recorded  by  the  Kew  magnetographs :  such  an  identification, 
in  even  a  few  cases,  would  be  of  great  interest,  and  might  lead  to  very 
important  results.  We  therefore  ask  for  an  additional  grant  of  £40  in 
order  to  enable  us  to  continue  this  work. 

In  conclusion,  I  must  express  my  appreciation  of  the  great  service 
Mr.  Cullum  is  rendering  to  science  in  assisting  this  work,  and  my  very 
sincere  thanks  for  the  very  hearty  way  in  which  he  has  undertaken 
the  whole  of  the  labour  connected  with  it,  and  for  the  care  and  ability 
with  which  he  has  conducted  it. 


GsoBGB  Frakcis  FitzGbsald. 


Tkinitt  College,  Dublik, 
Jfareh  25,  1889. 


On  tee  Absolute  Values  of  Tesbestbial  Magnetisic  observed  at 
Valentia  during  1888. 

A  small  grant  being  obtained  from  the  Eoyal  Irish  Academy  for 
the  purpose  of  making  observations  in  Ireland  of  terrestrial  magnetism, 
Mr.  J.  E.  Cullum,  Superintendent  of  Valentia  Observatory,  who  had  pre- 
viously been  Magnetic  Assistant  at  Kew  Observatory,  offered  (subject 
to  the  approval  of  the  Meteorological  Council)  to  make  absolute  mea- 
surements of  declination,  horizontal  force,  and  dip  at  the  observatory. 
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The  Meteorological  Council  having  very  kindly  granted  the  necessary 
permission,  a  wooden  observing-house,  fastened  with  copper  nails,  and 
felted  roof,  was  erected  in  the  observatory  grounds  within  20  yards  of 
the  sea,  lat.  61**  54'  N.,  long.  10°  18'  W.  The  house  is  provided  with 
two  concrete  pillars,  firmly  embedded  in  the  earth,  on  which  the 
instruments  are  supported. 

A  unifilar  by  Jones,  and  a  dip  circle  by  Barrow,  with  3i  in.  needles, 
being  available,  were  lent  by  Trinity  College,  together  with  a  chrono- 
meter by  Brockbank  and  Atkins,  No.  879,  hired  for  the  purpose.  The 
fittings  of  the  collimator  magnet  having  been  altered  to  admit  of  it 
being  used  both  for  declination  and  force  observations,  it  was  sent  to 
Kew  to  have  its  constants  and  corrections  determined.     It  was  there 
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hardened  and  re-magnetized,  and  on  its  return  to  Mr.  CuUum  he  was 
able  to  commence  the  series  of  observations  in  March  last,  the  results 
of  which  are  appended.  A  reliable  meridian  mark  being  obtained  on 
the  Bchoolhouse  about  two  miles  to  the  south-east  of  the  observatory, 
its  orientation  has  been  carefully  determined  by  several  series  of  Sun's 
altitudes,  and  the  instrumental  readings  are  referred  to  it  to  determine 
the  magnetic  variation. 

The  observatory  is  situated  on  the  south  sound  forming  the  Island 
of  Yalentia,  about  20  yds.  from  the  shore,  and  15  ft.  above  mean  sea- 
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level.  The  soil  is  peat,  oyer  a  stxatam  of  clay  and  shale,  there  being 
no  rocks  in  the  immediate  vicinity. 

Care  has  been  taken,  in  erecting  the  observing-house,  that  it  is 
sufficiently  removed  from  any  iron  fittings  likely  to  affect  the  results 
obtained,  and  nothing  but  copper  and  brass  have  been  used  in  the 
fastenings  and  fittings. 

The  observations  have  been  made  during  the  first  and  third  weeks 
of  each  month ;  two  complete  sets  of  horizontal  force  measurements 
on  the  first  day,  one  before  and  the  other  after  noon ;  one  determina- 
tion of  declination  before  noon,  and  one  of  dip  after  noon,  on  the 
second  day ;  and  the  same  again  on  the  third  day ;  making  four  com- 
plete sets  of  obseryations,  the  mean  of  which  has  been  taken  for  the 
month's  record. 

The  instrument  used  in  determining  the  horizontal  force  is  the 
uniBlar,  which  is  in  two  parts.  For  the  vibrations  a  mahogany  box, 
with  a  suspension  tube,  is  attached  to  the  defiection  apparatus.  A 
tubular  magnet,  10  cms.  long  by  1  cm.  in  diameter,  of  hardened  steel, 
in  one  end  of  which  is  fitted  a  lens,  and  at  the  other  end,  which  is  at 
the  chief  focus  of  this  lens,  a  plain  glass  engraved  with  a  scale.  This 
scale  is  observed  by  the  aid  of  a  small  telescope ;  and  the  time  of  the 
passage  of  its  centre  across  the  wire  of  the  telescope  is  observed  by 
counting  the  beats  of  a  chronometer.  The  magnet  is  suspended  by 
two  fibres  of  unspun  silk  from  the  top  of  the  glass  tube,  about  30  cms. 
in  length,  and  made  to  vibrate  in  the  horizontal  plane  on  either  side 
of  its  position  of  rest.  The  square  of  the  number  of  vibrations  in  a 
given  time  is  a  measure  of  the  intensity  of  the  horizontal  component 
of  the  magnetic  force  of  the  Earth,  a  centimetre  of  space,  a  gramme  of 
mass,  and  a  second  of  time,  being  the  units  employed. 

The  vibrating  magnet  is  dismounted  from  its  suspension,  and  with 
the  wooden  box  in  which  it  is  swung  is  removed  from  the  apparatus. 
The  instrument  is  fitted  with  a  horizontal  circle  capable  of  rotation 
round  its  axis,  which  also  carries  a  copper  frame,  acting  as  a  damper 
when  the  magnet  to  be  defiected  is  set  in  motion,  and  tends  to  bring 
it  to  rest.  This  magnet  is  also  a  hollow  cylinder,  but  of  smaller  dimen- 
sions than  the  one  previously  described,  and  is  provided  with  a  mirror 
placed  vertical  and  normal  to  its  axis.  A  telescope  is  screwed  to  the 
revolving  base,  and  fitted  with  an  ivory  scale,  the  divisions  of  which 
are  seen  as  reflected  in  the  mirror  of  the  magnet,  and  read  by  the  tele- 
scope. A  brass  bar  is  fixed,  its  centre  coinciding  with  the  centre  of 
the  instrument,  divided  to  centimetres,  upon  which  the  magnet  pre- 
viously vibrated  is  placed,  first  at  30  cms.  on  either  side,  and  then  at 
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40  cms.,  the  readings  being  taken  on  the  circle  when  the  magnetic 
axis  of  the  deflecting  magnet  is  at  right-angles  to  that  of  the  suspended 
magnety  which  is  obtained  by  taming  the  circle  in  azimuth  until  the 
wire  of  the  telescope  cuts  the  centre  division  of  the  ivory  scale.  This 
is  done  first  with  the  north  end  of  the  deflecting  magnet  to  the  east, 
and  secondly  to  the  west.  Half  the  difference  of  the  mean  of  the 
readings  in  the  two  positions  is  the  angle  of  deflection  required.  By 
this  process  the  ratio  is  obtained  of  the  magnetic  moment  of  the 
deflecting  magnet  to  the  Earth's  horizontal  magnetic  force ;  the  latter 
being  to  the  former  as  1  to  the  sine  of  the  angle  of  deflection  multi- 
plied by  half  the  cube  of  the  distance  employed. 

The  dip  circle  has  a  horizontal  circle  for  setting  it  in  the  magnetic 
meridian,  and  a  vertical  one  for  measuring  the  angles  which  the 
needles  make  with  the  horizon  when  in  that  position.  There  are  two 
needles,  the  means  of  their  readings  being  taken  as  the  angle  of  incli- 
nation. They  are  made  of  flat,  tempered  steel,  about  3i  ins.  long, 
pointed  at  the  ends,  having  accurately-turned  cylindrical  axles  at 
right  angles  to  the  plane  of  the  needles.  These  axles  rest  on  finely- 
polished  agate  knife  edges.  From  the  two  elements,  inclination  and 
horizontal  force,  the  vertical  and  total  forces  are  calculated  by  means 
of  the  f  ormulse 

Vertical  force  ^  hor.  force  x  by  tan.  of  the  dip. 
Total  force      «  hor.  force  -^  cos.  of  the  dip. 

Dselinaiion. — The  same  apparatus  and  magnet  is  used  for  this  ob- 
servation as  for  the  horizontal  force  measurement ;  the  magnet  being 
fitted  with  a  double  suspension  to  admit  of  its  being  reversed,  in  case 
the  line  of  collimation  of  the  hollow  steel  magnet  does  not  coincide 
with  its  magnetic  axis.  The  position  of  this  is  first  determined  by 
finding  the  zero  of  the  scale  by  repeated  reversals  of  the  magnet  on  its 
suspension,  and  noting  the  division  which  the  wire  of  the  telescope 
cuts  on  each  side  of  the  centre.  The  magnet  is  brought  to  rest,  and 
the  instrument  turned  in  azimuth,  until  the  wire  of  the  telescope 
occupies  the  position  so  determined,  and  the  reading  taken  on  the  ho- 
rizontal circle.  Another  independent  setting  is  made  in  this  position 
when  the  magnet  is  reversed ;  but  in  this  case,  if  the  zero  is  found  to 
be  on  the  left  of  the  centre  division,  it  will  now  be  on  the  same  divi- 
sion on  the  right.  A  reading  of  this  is  taken  on  the  circle  and  repeated, 
the  means  giving  the  readings  obtained  when  the  scale  is  erect  and 
inverted.  By  this  plan  the  difference  between  the  axis  of  the  tube 
and  its  magnetic  axis  is  eliminated  by  taking  the  mean  of  the  readings 
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in  each  position  as  the  trae  position  taken  up  hy  the  magnet.  The 
telescope  is  then  directed  to  the  mark  on  the  schoolhouse  already  men- 
tioned (p.  223),  whose  true  hearing  has  heen  carefully  determined,  and 
the  reading  taken  on  the  circle.  As  the  suspension  fihres  are  liahle 
to  be  affected  by  the.hygrometric  state  of  the  air,  and  by  that  means 
torsion  introduced  into  the  thread,  an  experiment  is  made  by  putting 
in  a  known  amount  of  twist,  by  turning  the  head  of  the  suspension 
piece,  and  noting  its  effect  on  the  scale.  The  magnet  is  afterwards 
dismounted,  and  in  its  place  a  plummet  of  equal  weight  is  suspended, 
which  is  allowed  to  ts^e  up  its  position  of  rest.  If  any  torsion  is 
shown,  a  suitable  correction  is  applied  to  the  reading  preyiously  ob- 
tained. 

The  yalues  observed  in  the  manner  above  described  are  given  below 
for  the  months  of  March  to  December,  1888,  together  with  those  de- 
termined at  £ew  Observatory  for  the  same  time,  the  difference  between 
them  being  shown.  During  the  year  several  periods  of  disturbance 
have  been  registered  by  the  self-recording  instruments  at  Kew,  notably 
in  April,  May,  August,  and  October. 

DECLINATION. 


x888. 

Va. 

Kew. 

V.-K. 

March,      .     . 

22*  35' 

18«8' 

+  e  27' 

April,  .    .     . 

22   42 

18   8 

+  4   34 

May.    .     .     . 

22   49 

18   7 

+  4   42 

June,  .    .    . 

22  61 

18  8 

+  4  43 

July.    .    .    . 

22  60 

18  8 

+  4   42 

August,    .    . 

22   63 

18  7 

+  4   46 

September,    . 

22   66 

18   6 

+  4   60 

October,   .    . 

22  61 

18  4 

+  4   47 

November,     . 

22  62 

18   3 

+  4  49 

December,     . 

22   49 

18   1 

+  4   48 

Meami,     .     . 

22   49 

18   6 

+  4   43 
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HORIZONTAL  FORCE,    (z) 


1888. 

Mag.  Mom. 

Va. 

Kew. 

V.-K. 

Maich,     .    . 

1028-4 

0-1741 

0-1811 

-  0-0070 

April,  .    .    . 

1018-6 

0-1741 

0-1811 

-  0-0070 

May,   .     .     . 

1013-7 

01742 

0-1812 

-  0-0070 

June,  .     .    . 

1009-1 

0-1743 

0-1812 

-  0-0069 

July,    .    .    . 

1001-3 

0-1744 

0*1811 

-  0-0067 

August    .    . 

996-8 

01742 

0'1811 

-  0-0069 

September,    . 

992-1 

0-1740 

0-1810 

-  0-0070 

October,   .     . 

986-8 

0-1742 

0-1811 

-  0-0069 

November,    . 

981-7 

0-1742 

0-1812 

-  00070 

December,     . 

976-6 

0-1743 

0-1811 

-  00068 

Means,      .    . 

.     .    . 

0-1742 

0-1811 

-  0-0069 

DIP.     {9} 


z888. 

Mean  of  two 
Needles. 

1888. 

Mean  of  two 
Needles. 

Maicb,      .     . 

68^46' 

August,    .    . 

68«  46' 

April,  ..    . 

68  47 

September,    . 

68  46 

May.    .     .    . 

68  43 

October,    .    . 

68  48 

Jime,  .    .    . 

68  44 

November,     . 

68  48 

July,   .     .     . 

68  43 

December,     . 

68  41 

Mean,.     . 

.     68-46' 
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VEETICAL  FOECE. 


TOTAL  FORCE. 

0089 


2888. 

Va. 

Kew. 

V.-K. 

Va. 

Kew. 

V.-K. 

March, 

0-4481 

0-4397 

4-  00084 

0-4807 

0-4755 

+  00062 

April,. 

0-4486 

0-4392 

+  0-0093 

0-4811 

0-4751 

-f  0-0060 

May,. 

0-4471 

0-4399 

+  0-0072 

0-4799 

0-4758 

+  0-0041 

June, . 

0-4477 

0-4389 

•f  0-0088 

0-4804 

0-4749 

+  0-0065 

July,. 

0-4477 

0-4390 

+  0-0087 

0-4804 

0-4749 

+  0-0056 

Aug.,  . 

0-4478 

0-4393 

+  00085 

0-4805 

0-4762  ' 

+  0-0063 

Sept.,. 

0-4474 

0-4390 

+  0-0084 

0-4800 

0-4748 

+  0-0062 

Oct.,  . 

0-4491 

0-4389 

+  0-0102 

0-4817 

0-4748 

+  00069 

Nov., . 

0-4489 

0-4390 

+  0-0099 

0-4816 

0-4749 

+  00067 

Dec.,. 

0-4468 

0-4388 

+  0-0080 

0-4796 

0-4747 

+  0-0049 

Means, 

0-4479 

0-4392 

+  0-0087 

0-4806 

0-4750 

+  0-0066 

In  Plate  XV.  will  be  found  the  plotted  curves  embodying  these 
Tables.  From  the  large  amounts  of  variations  it  is  evident  that  more 
observations  are  required  before  any  satisfactory  deductions  can  be 
made  from  them. 
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XXV. 

ON  THE  DIRECTIONS  OF  THE  LINES  OF  JOINTING 
OBSERVABLE  IN  THE  ROCKS  IN  THE  NEIGHBOUR- 
HOOD OF  THE  BAY  OF  DUBLIN,  AND  THEIR  RELA- 
TIONS WITH  ADJACENT  COAST  LINES.  By  J.  P. 
O'REILLY,  C.  E.,  Professor  of  Mining  and  Mineralogy,  Royal 
CoUege  of  Science,  Dublin. 

[Read  Januaby  28,  1889.] 

Pabt  hi. 

JonrriivGs  op  Bbat  Hjbad  and  Neiohboubino  Disteict. 

At  the  meetings  of  February  23,  1880,  and  January  28,  1884,  I 
submitted  to  the  Royal  Irish  Academy  two  Papers  on  the  Directions 
of  the  Main  Lines  of  Jointing  in  the  neighbourhood  of  the  Bay  of 
Dublin,  and  their  Relations  with  the  Adjacent  Coast  Lines,  which 
have  already  appeared  in  the  Academy's  Proceedings}  Mj  purpose 
was  to  bear  out,  by  actual  determinations,  the  proposition  advanced  in 
a  previous  memoir,  that  coast  lines,  in  so  far  as  regards  their  general 
directions,  are  closely  related  to  the  dominating  jointings  of  the  rock 
systems  constituting  these  coast  lines,  or,  in  other  words,  that  any 
given  coast-line  direction  is  made  up  of  one  or  more  principal  direc- 
tions observable  in  the  jointing  predominant  at  or  near  the  coast  con- 
sidered. In  these  two  Papers  the  directions  recorded  were  mainly 
taken  from  the  north  side  of  the  bay,  and  localities  lying  along  the 
coast,  so  far  as  Skerries,  and  from  the  south  side,  so  far  as  Killiney. 
The  well-marked  characters  of  Bray  Head  and  the  neighbouring  moun- 
tains suggested  these  localities  as  fields  of  observation,  and  during  the 
summers  of  1886  and  1887  I  was  able  to  make  a  series  of  determina- 
tions of  directions  of  jointing  and  of  bedding,  as  well  as  of  such  other 
characteristics  as  seemed  to  bear  upon  the  object  of  my  research. 

These  results  I  have  grouped,  as  in  the  two  previous  Papers,  so  as 
to  render  them  more  directly  comparable  therewith,  adopting  with 
that  view  the  same  method  of  arrangement,  that  is :  a  detailed  descrip- 
tion of  the  observed  jointings  and  directions  is  first  given  with  refe- 
rence to  the  localities  whereat  observed. 

1  Vide  these  JProeeedntge,  Ser.  n.,  Vol.  iv..  Science,  p.  116. 
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These  results  are  then  grouped  so  as  to  give  mean  east  and  west 
directions  of  jointing,  and,  in  this  Paper,  also  of  hedding ;  and  lastly, 
these  directions  are  discussed  as  regards  their  relations  with  the  ad- 
jacent coast  lines  or  other  principal  Unes  of  direction  manifest  in  the 
district. 

In  order  to  show  how  far  the  observations  detailed  in  this  series 
accord  with  those  given  in  the  two  Papers  already  published,  they  have 
been  grouped  comparatively  in  a  special  Table  (facing  p.  256)  which 
summarizes,  as  it  were,  the  whole  of  the  three  sets  of  the  observationa 
made.  From  the  examination  of  the  figures  thus  presented  in  this 
Table,  it  will  be  seen  that  but  one  new  system  of  jointing  has  been 
added  to  those  already  determined — ^that,  deducting  the  73  directiona 
of  strikes  of  beds  recorded  in  the  present  Paper,  there  remains  a  total 
number  of  observed  jointings  amounting  to  678,  which  have  been  re- 
duced to  20  mean  directions  west  of  true  north,  and  17  directions  east 
of  true  north,  or  altogether  to  37  directions. 

It  may  be  further  inferred,  that  were  all  the  jointings  and  lines  of 
fissuring  of  Ireland  observed  and  tabulated,  as  has  been  done  for  the 
districts  studied  in  these  Papers,  they  would  be,  in  all  probability^ 
reducible,  however  numerous,  to  a  relatively  small  number  of  mean 
east  and  west  of  true  north  directions,  more  or  less  frequent  and  pro- 
minent according  to  the  localities  and  the  varying  physical  and  geolo- 
gical conditions  of  their  structure.  From  such  a  mass  of  observations 
mean  values  for  the  difPerent  systems  of  directions  could  be  arrived  at 
of  relatively  great  accuracy,  and  certainly  closer  than  those  recorded 
in  the  Memoirs  of  the  Oeohgical  Survey,  wherein  for  the  most  part 
they  are  given  with  values  approximate  to  about  5^  only,  and  without 
any  data  as  to  how  they  were  obtained — whether  with  the  aid  of  the 
magnetic  compass,  and,  if  so,  what  allowance  was  made  for  magnetic 
variation  in  the  locality  considered,  at  the  time  of  observation. 

That  the  various  systems  of  jointing  existing  in  the  country  are 
re<lucible  to  definite  systems,  having  not  only  fixed  directions,  but 
also  marked  characteristics,  is  one  of  the  consequences  which  I  con- 
sider is  deducible  from  the  results  recorded  in  these  Papers.  The 
scientific  importance  and  significance  to  be  assigned  to  them  would  be 
proportional  to  the  degree  of  their  relationship  with  the  physical  and 
geological  structure  of  the  country,  and,  consequently,  to  the  agencies 
having  brought  about  that  present  structure.  Dislocations  have  been 
a  main  cause  of  change,  and  the  centres  or  points  from  which  the 
forces  acted  having  given  rise  to  these  dislocations,  are  fairly  of  the 
domain  of  scientific  inquiry.  In  order  to  ascertain  with  some  ap- 
proach to  accuracy  the  positions  of  these  centres,  it  is  necessary  to 
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determine  with  care,  and  systematically,  the  various  directions  of 
jointings  and  dislocation  manifest  on  the  surface  of  the  country. 
Were  this  done,  then,  taking  for  granted  that  the  greater  number,  at 
least,  of  the  principal  lines  of  fissuring  and  jointiug  may  be  ascribed  to 
seismic  action,  and  that  they  resulted  from  more  or  less  violent  and 
repeated  seismic  undulations,  proceeding  from  either  volcanic  or  seismic 
centres,  the  positions  of  these  would  lie  on  lines  normal  to  the  lines  or 
systems  of  fissuring  and  jointing,  that  is,  on  the  directions  of  the  un- 
dulations, and  would,  to  a  certain  extent,  be  further  defined  by  the 
dips  of  the  observed  joints  or  fissures.  Moreover,  some  idea  or  esti- 
mate of  the  intensities  of  the  earthquakes  might  be  considered  as  being 
furnished  by  the  characteristics  of  the  observed  jointings  or  fissurings, 
and  in  this  way  the  relative  importance  of  the  centres  of  action  be  defined. 
Nor  is  it  only  from  the  point  of  view  of  geological  structure  that  the 
precise  determination  of  the  various  systems  of  jointing  of  a  country 
and  their  related  centres  of  action  are  of  importance.  Por  the  study 
of  terrestrial  magnetism  such  determinations  would  seem  to  be  of  still 
greater  scientific  interest,  since,  in  a  very  remarkable  study  of  the 
Phenomena  of  Terrestrial  Magnetism,  by  Dr.  Edmund  Neumann  (Die 
ErBcheinungen  de%  Erdmagnetiimua  in  ihrer  Ahhdngigkeit  vom  JBau  der 
Erde^  Stuttgard,  1887),  he  shows,  by  a  map  of  Japan,  on  which  he  has 
laid  down  the  directions  of  its  isogenic  lines  of  magnetism,  the  inti- 
mate relation  apparent  between  the  great  lines  of  fissuring  of  that 
island  and  the  magnetic  variations  which  he  had  therein  observed. 
Indeed,  the  main  object  of  his  Paper  is  to  bring  out  distinctly  this 
remarkable  connexion.  He  says,  p.  19,  **The  isogone  of  5°  W.  cor- 
responds in  its  general  course  with  a  line  of  structure.  (Die  Isogono 
von  6**  W.  ifiillt  in  ihrem  allegemeine  Yerlauf  mit  einer  tektonischen 
Linie  zusammen.)  This,"  he  adds,  **is  a  result  of  the  very  highest 
importance.  We  may  say,"  he  adds,  ''that  the  entire  mountain  chain 
describes  at  the  points  where  occurs  the  'fossa  magna' — a  crack  or 
bend — ^the  isogones  corresponding  to  this  crack  or  bend"— (  Wir  konnen 
sagen,  das  ganze  Oebirge,  beschreibe,  dort  wo  die  fossa  magna  liegt, 
eine  knickung ;  die  isogonen  machen  diese  knickung  mit.)  ^     It  would, 

. '  In  the  same  page  he  thus  describes  the  fossa  magna : — Ich  glaube  jetzt  wie 
vormaJs  behaupten  zu  diirfen,  dass  die  fossa  magna  eine  Spalte,  eine  Zeireissung 
dantellt,  keinen  Jungendlicben  Einbruch  eine  iSpalt  sogar,  die  von  hohem  Alter 
ist  wenn  auch  jtinger  als  die  longitudinale  Hauptbruch  des  ganzein  Gebirges. 

"I  think  I  may  assert  now  as  formerly  that  the  *  fossa  magna'  represents  a 
great  joint  or  fracture — no  mere  recent  break,  but  rather,  indeed,  a  joint  which  is 
of  great  age,  even  though  more  recent  than  the  longitudinal  main  fault  of  the  entire 
mountain.'* 


232  Proceeditiga  of  the  Royal  Irish  Academy. 

therefore,  not  be  excessiye  to  pretend  that  a  magnetic  sorvey  of 
the  country,  or,  indeed,  of  any  other,  should,  to  a  certain  extent, 
be  brought  into  relation  with  the  main  lines  of  faulting,  and  that, 
consequently,  a  correct  determination  of  these  and  their  proper  co- 
-ordination should  precede,  and,  as  it  were,  mark  out  the  ground  for 
such  a  survey. 

Assuming,  as  has  already  been  advanced,  that  there  is  a  direct 
relation  between  the  systems  of  lines  of  dislocation  of  this  country 
and  the  centres  of  seismic  disturbance  whence  proceed  the  undula- 
tions or  shocks  which  gave  rise  to  them,  it  may  be  of  interest  to 
«xamine,  from  the  data  collected  in  the  summaries  accompanying  this 
Paper,  some  very  suggestive  indications  which  they  present. 

Thus,  it  may  be  remarked,  that  for  the  district  observed  north  and 
south  of  Dublin  Bay  and  surrounding  country  the  systems  of  west 
jointings— (I.)  14**  39'  W..  (II.)  20**  8'  W.,  and  (IV.)  28°  33'  W.  sub- 
tend Iceland  to  the  north,  while  their  prolongations  to  the  south  cut 
the  Pyrenees  in  those  points  of  the  chain  the  most  frequently  shaken 
by  earthquakes  in  modem  times,  that  is,  the  portion  of  the  chain  which 
lies  between  Foix  and  San  Sebastian,  of  which  the  Pic  du  Midi  would 
be  about  the  centre.  Assuming  that  the  centres  of  seismic  action  hav- 
ing given  rise  to  these  dislocations  should  lie  on  normals  to  these  direc- 
tions, they  should  be  found  either  to  the  east  or  to  the  west  of  these, 
and  therefore  in  the  direction  of  the  Atlantic  or  of  Great  Britain ;  as, 
moreover,  the  dips  of  these  west  jointings  are  for  the  most  part  nearly 
vertical,  it  might  be  inferred  that  the  source  of  action  is  proximate, 
and  probably  to  the  eastward,  and  in  the  channel,  or  connected  with 
the  seismic  centres  of  Great  Britain. 

Taking  another  direction,  that  of  N.  64°  16'  E.,  it  may  be  observed 
that  it  represents  distinctly  the  direction  of  the  southern  coast  line  of 
Ireland,  to  which  occur  parallels  at  different  intervals  to  the  northward. 
Examining  these,  as  laid  down  on  a  map  of  Europe,  such  as  that  of 
Stanford  (and  noting  that  the"^  direction  already  cited,  N.  28°  33'  W., 
is  nearly  normal  to  it,  and  cuts  Iceland  between  Rejkiavik  and  Hecla), 
it  will  be  observed  that  this  southern  coast  line  of  Ireland  direction 
being  produced  crosses  Great  Britain  and  Denmark,  and  touches  the 
southern  part  of  Scandinavia  near  Christianstadt,  running  thus  nearly 
parallel  to  the  coast  line  of  Holland  and  North  Germany,  between  the 
Texel  and  the  Gulf  of  Dantzic,  while  a  parallel  to  it,  running  along 
the  north  coast  of  Antrim,  intersects  the  south  point  of  Norway,  and 
runs  parallel  to  the  south  coast  of  the  Gulf  of  Finland,  so  noted  for 
the  disturbances  which  the  magnetic  needle  there  undergoes.     Now, 
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aasaming  tliat  these  lines  are  parallel  lines  of  dislocation  and  disturb- 
ance, the  centre  from  which  this  proceeded  should  be  looked  for  to  the 
north  or  south  of  the  direction  in  question ;  and  as  the  dips  are  rela- 
tively high  for  the  more  marked  jointings,  it  may  be  inferred  that  the 
centre  was  relatively  proximate,  and,  in  all  probability,  in  the  sea  near 
the  coast ;  but  it  might  be  that  the  seismic  undulations  proceeded  from 
Iceland  (lying  on  the  normal  to  the  direction  in  question),  and  from 
the  neighbourhood  of  Hecla,  this  normal  being  in  fact  one  of  the  joint 
systems  observed  and  recorded  in  1880  (N.  25°  52'  W.).  This  would 
not  be,  as  an  assumption,  either  improbable  or  excessive,  since  it  has 
been  shown  by  Professor  Judd  that  *'  Antrim,  the  inner  Hebrides,  the- 
Faroe  Islands,  and  Iceland,  were,  during  the  tertiary  period,  included 
in  the  same  petrographical  province,*'  and  that  "  this  province  was  of 
rast  extent."  (See  Judd,  on  the  Gabbros,  Dolerites,  and  Basalts  of 
Tertiary  Age  in  Scotland  and  Ireland,  Quarterly  Journal  of  the  Geolo- 
yical  Society y  vol.  xlii.,  p.  53.)  It  is  quite  true,  also,  that  arguing 
on  the  same  grounds,  the  Carlingford  district,  which,  according  to  the 
same  author,  **  forms  another  great  centre  of  eruption,"  may  have  been 
the  focus  of  action,  and  the  high  dips  of  the  jointings  would  favour 
this  view.  In  either  case,  however,  it  is  of  great  interest  to  point  out 
this  possible  connexion  between  these  great  centres  of  disturbance  and 
the  systems  of  jointing  in  question,  and  in  this  way  to  bring  out  more 
prominently  the  importance  of  their  study  and  careful  determination. 
It  may  be  interesting  to  mention  here,  that  in  Dr.  Haughton's  Paper 
'*  On  the  Newer  Palaeozoic  Kocks  which  border  the  Menoi  Straits  in 
Camarronshire"  {Journal  of  the  Geohgieal  Society  of  Dublin^  vol.  vi., 
1853-4,  p.  1),  it  is  stated  (p.  5),  ".The  mean  of  24  measurements  of 
the  strikes  of  the  beds  of  limestone  and  sandstone  through  the  whole 
of  the  undisturbed  part  of  the  district  gives  E.  27°  N.,  or  mag.  E.  and 
W.,  nearly."  Now,  E.  27°  N.  =  N.  63°  E.  This  direction  would  at 
Bray  be  about  62°,  a  close  approximation  to  the  mean  value  found  for 
the  general  direction  in  question,  N.  62°  12'  E.  (the  value  N.  62° 
12'  £.  occurring  markedly  and  frequently  on  the  north  side  of  the 
Lesser  Sugarloaf ).  Pinally,  if  we  consider  from  this  point  of  view  the 
significance  of  the  direction  N.  20°  15'  E.,  the  most  frequent  in  point 
of  occurrenae  of  the  easterly  directions  observed  on  the  coast  line 
stndied,  it  may  be  remarked  that  besides  showing  very  interesting 
relations  with  the  lines  of  direction  in  Ireland,  its  prolongation  passes 
through  Scotland  near  Comrie,  and  runs  distinctly  parallel  to  the 
north-west  coast  of  Norway.  As  in  the  previous  Papers  referred  to, 
the  relations  between  the  systems  observed  and  the  general  lines  of 
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structure  of  the  country  were  pointed  out,  and  as  the  further  determi- 
nations herein  recorded  agree  substantially  with  these  directions,  it  is 
unnecessary  to  here  recall  these  relations.  It  may,  however,  be  noted 
that  the  two  principal  directions  observed,  N.  14°  39'  W.  (with  52 
observed  occurrences),  and  N.  20°  6'  E.  (with  52  observed  occurrences 
also),  very  distinctly  represent  the  general  directions  of  the  coast  line 
of  Ireland  between  Camsore  Head  and  Dundalk  Bay — ^that  they  re- 
present 15*3  per  cent,  of  the  whole  of  the  observed  directions  of 
jointing,  and  thus  fully  bear  out  the  proposition  that  the  coast  lines 
correspond  in  their  general  direction  with  the  dominating  systems  of 
jointing  observable  in  the  neighbourhood  of  the  section  of  coast  line 
considered. 

The  strikes  of  the  beds  which  crop  out  at  Bray  Head,  as  detailed 
in  the  accompanying  Tables,  show  that  those  having  an  easterly  direc- 
tion markedly  predominate,  and  in  the  proportion  of  60  to  14,  or  more 
than  fourfold,  the  dips  being  to  the  north-west,  or  more  or  less  westerly. 

From  the  Tables,  it  may  be  inferred  that  the  predominating  direc- 
tions of  strike  are— (I.)  N.  80°  15'  E. ;  (II.)  N.  55°  51'  E. ;  (III.)  J^. 
64°  31'  E. ;  and  (IV.)  N.  46°  36'  E. 

Now,  if  these  be  compared  with  those  easterly  directions  of  joint- 
ing which  present  nearly  similar  values,  as  shown  in  the  General 
Summary  of  Directions  of  Jointing  (facing  p.  256),  it  will  be  found 
that  the  relative  frequencies  stand  as  follows: — 

Strikes  of  Beds. 
(I.)  80M6'E.  I  (u.)  66'6rE.  |  (in.)  64' 31' E.  |  (iv.)  46''36'E.  |  (v.)  7r60'B. 

Dl&ECTIOKS  OF  JOINTDTG. 
(vn.)  81*irE.  I  (IX.)  63«33'E.  |  (vi.)  64M6'E.  |  (vii.)  46«24'E.  |  (xi.)  7r20'E. 

It  will  be  observed,  that  while  the  angular  values  of  the  two  series 
approach  closely,  the  degrees  of  frequency  of  occurrence  as  regards  the 
values  64°  and  46°  differ  so  little,  that  taken  in  conjunction  with  other 
characteristics  of  these  beds,  the  idea  is  suggested  that  there  may  be  a 
relation  existing  between  the  beds  on  the  one  hand  and  the  systems 
of  jointing  on  the  other.  The  continued  examination  of  the  rocks,  and 
of  their  characteristics,  led  me,  while  engaged  during  two  summers 
in  taking  the  directions  of  jointing,  to  enteitain  this  idea,  and  further 
examination  of  the  question  has  brought  me  to  the  conclusion  that, 
taking  all  the  characteristics  and  conditions  of  the  rocks  of  Bray  Head 
into  consideration,  there  are  strong  reasons  for  questioning  the  purely 
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fledimentary  origin  and  nature  which  up  to  the  present  has  been 
assigned  to  them  by  geologists. 

The  reasons  which  have  tended  to  force  this  view  upon  me  may 
be  classed  under  the  two  broad  heads,  Physical  characteristics,  and 
Chemical  composition.  As,  however,  the  further  development  of  these 
reasons  is  not  a  necessary  part  of  the  subject  of  the  present  Paper,  I 
propose  to  treat  the  question  as  f uUy  as  possible  in  a  further  Paper, 
in  which  will  be  embodied  my  Beport  on  the  results  of  the  Chemical 
Analyses  of  the  Bocks  of  Bray  Head,  for  the  execution  of  which  the 
Academy  has  made  me  grants  out  of  the  yearly  sum  set  apart  for 
Scientific  research. 

In  the  following  detail  of  directions  (the  numeration  of  which  is 
•continued  from  Part  II.  of  this  Paper),  the  bearings  are  given  east  or 
west  of  true  north,  and  were  reduced  from  magnetic  bearings,  the  varia- 
tion being  taken  from  the  Admiralty  Chart  of  the  Bay  of  Dublin,  which 
gives  for  1882  the  variation  as  22°  5'  W.,  decreasing  at  the  rate  of  8' 
per  annum ;  in  1886,  it  was  21°  23'  W. 


[Detail  of  Observed  Directions,  etc. 
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DETAIL  OF  OBSERVED  DIRECTIONS  AND  LOCALITIES. 
Bray  Head. 

No.  Ix,calityandRemaA..  ^i^rL^NjJSS!"*  ^^ 

621  At  gate-house  entrance  to  path  round  Head ; 

Cambrian  slatee, 79»27'E.    N.N.W.  at  46- 

622  On  shore,  not  far  from  entrance ;  open  joint 

or  fissure,  cutting  rocka,   .        ,        .        .      9    3  W.  To  E. 

623  At  N.  W.  point  of  shore ;  little  creek  in  rocks, 

apparently  on  a  fault  or  joint,  .  .     63  27  E. 

Do.  do.  do.  do.,        .        .    66  27  E. 

624  At  N.W.  point  of  shore;  another  joint  quite 

close  to  this, 60  27  £. 

626    On   shore,    near   commencement   of  path; 

fissure, 1  27  E. 

626  Bathing-place ;  purple  slate-rocks  on  S.  side 

of, 46  27  E.    N.W.  at  6(r. 

627  Bathing-place;  marked  jointing  in  rocks  here,  74    3  W. 

628  Do.  do.            do.            do.,                 .  79    3  W. 

629  S.  of  bathing-place ;  cave  on  shore  here,  26  27  E. 

630  S.E.  point  of  bathing-place ;  joint  at,  .        .  23  67  E. 

631  S.E.  of  bathing-place ;  great  fault,  .  28  27  E. 

632  80  yards  S.E.  of  this  fault;  joint  in  rocks,   .  87    3  W. 

633  About  40  yards  S.E.  of  last;  great  joint  and 

fault,  with  sinter  formation,      .  .    81  33  W.   S.  slight. 

634  Eastern  end    of   sustaining-wall  on  shore; 

joint  here  in  rocks  producing  an  arch,  89    3  W. 

636  On  path;  apparent  bedding  of  rocks  a  few 
yards  to  S.  of  622,  about  100  yards  from 
commencement  of  path,    .        .        .        .     51  27  E.     N.W. 

636  Railway-cutting  near  bridge ;  apparent  strike 

of  beds  on  S.  side  of  railway,    .        .        .     80  57  E. 

637  On  path,  quarry;  beds  of  purple  slate-rock 

in  quarry, 37  27  E.     N.  at  44«. 

638  These  beds  crossed  by  a  dyke,       .        .        .    24  33  W.  Vertical. 

539  Gully  (Ist) ;  corresponding  to  a  fault,  seem- 
ingly ;  the  axis  of  the  gully  running  to- 
wards the  Periwinkle  rocks,      .        .        .    77  27  E. 

640  Commencement  of  wall  beyond  639;  direc- 

tion of  beds  here, 73  27  E.    N.  at  77*. 

641  200  yards  S.E.  of  this;  jointing  in  rocks,      .     18  27  E. 

642  100  yards  S.E.  of  quarry  on  path;  beds  of 

purple  slate-rock, 80  27  E.     N.  at  66*. 

643  30  yards  further  S.E. ;  well-marked  purple 

beds  (cleared), 14  27  E,    N.  at  67*. 

(The  rocks  in  the  interval  between  542  and 
643  very  confused,  showing  in  some  places 
concretional  formation  and  mammillated  sur- 
faces.) 
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No.  Locality  and  Remark..  ^j^frrNSiS!"*         ^P* 

544  A  few  yards  S.E.  of  543 ;  beds  here,    .        .    59  27  £. 

545  About   200  yards    on   Braj  side   of   Lord 

Heath's  gate-house  on  path ;  first  outcrop 
of  qnartzite  on  path ;  shows  no  trace  of 
bedding,  but  seams  of  white  quartz.  — 

120  yards  S.E.  of  quartzite  outcrop ;  quartz 
Teuis  in  beds  of  greenstone  and  slate-rock,     69  33  W,   S.W.  at  70*. 

546  Immediately   S.E.  of  gate-house  ;  beds  of 

puiple  slate-rocks,     .        .        .        .        •    66  27  E.     N.W.  at  50*. 

547  80  to  90  yards  S.E.  of  gate-house ;  beds  of 

purple  slate-rocks,    .        .        .        .        .     56  27  E. 

548  Oulley  of  old  wooden  bridge ;  beds  here,  56  27  E. 

549  Gully  of  old  wooden  bridge ;  apparent  direc- 

tion of  gully  (about)  .        .        .  58  27  E. 

Do.  do.  do.  do.,        .        .  51  57  E. 

550  S.E.  of  gully;  beds  highly  pitched  here,       .  73  27  E.    N.  72*. 

551  150  yards  S.E.  of  gully,  on  path  ;  beds  highly 

pitched  here, 89  33  W.  N.  69*. 

552  Further  S.E. ;  set  of  purple  and  grey  beds,  .    69  57  £.    K.  50*. 
558    200  perches  S.S.E.  of  gate-house  on  path 

('*  Brandy  Hole  '*)  ;  great  outcrop  of 
quartzite,  through  which  tunnel  cut; 
beds  about  100  yards  on  S.  side  of  tunnel 
entrance, 55  27  E.    N.W.  60*. 

554  Commencement  of  path  round  Head ;  fold  of 

greenstone  rock, 50  27  E. 

555  Quarry  on  path  (537) ;  rocks  to  S.  of  (beyond 

guUey), 73  33  W.  N.  52*. 

556  First  outcrop  of  quartzite  on  path  (545) ;  joint 

parallel  to  path, 43  33  W.   S.W.  60*. 

557  80  yards  S.  of  gate-house,  at  about  70  feet 

above  path  on  hillBide;  face  of  bed  here,  ,    63  33  W.  N.E.  65*. 

558  "Brandy  Hole"  tunnel  (553);  beds  imme- 

diately N.  of,  on  path,      .        .        .        .    41  27  E.    N.W.  50*. 
569    90  perches  on  N.  side  of  tunnel ;  beds  of  coarse 
^dspathic  grit  with  purple  clay  coating, 
joint  cutting  them, 15  27  E.    Vertical. 

560  150  yards  N.  of  "Brandy  Hole"  tunnel; 

masfiiye  beds  with  purple  seams,        .        .    78    3  W.  N.  6r. 

561  Ticinity  of  do. ;  vertical  jointing  here  fre- 

quent and  dose, 31  33  W. 

Do.  do.  do.  do.,        .        .    31  33  W. 

562  '*  Brandy  Hole"  quartzite ;  frequent  jointing 

in,  .        .        •        .        .        •        •        •  38  33  W. 

Do.  do.  do.  do.,        .        .  34  33  W. 

563  The  mass  of  the  quarUite  strikes,         .        .  47  27  E.    N.W.  50*. 

564  72  perches  N.  of  tunnel  in  Head ;  gulley  of 

old  wooden  bridge,  apparent  direction  of,  .    86  33  W. 
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Locality  and  Remadu. 


Direction  relative 
to  true  North. 


Dip. 


About  120  yards  N.  of  toimel  entrance ;  beds 
here, 78  33  W. 

About  100  yards  do.,  do.  do.        .    84  33  W. 

About  80  yards  do.,  do.  do.        .    64  33  W. 

Oyer  tunnel,  in  quany  alongside  patb ;  well- 
marked  beds,    82  27  E. 

Most  southerly  tunnel  of  Head.  The  beds 
here  trayersed  by  a  series  of  yertical  joints 
80  marked,  so  close  and  frequent  as  to 
simulate  bedding,  as  seen  on  the  rock-face 
of  the  entrance  of  this  tunnel, 


Vertical. 

N.  60\ 

N.7r. 
N.  60-. 


Do. 
Do. 
Do. 
Do. 
Do. 
Bo. 
Do. 
Bo. 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


do., 
do., 
do., 
do., 

do., 
do., 
do.. 


39  33  W. 
42  33  W. 
29  33  W. 
31  33  W. 

37  33  W. 

38  33  W. 
26  33  W. 
28  33  W. 

39  33  W. 
81  33  W. 


End  of  path  S.  of  old  houses ;  beds  here, 

Old  houses  oyer  tunnel ;  dyke  of  greenstone, 

showing  on  its  8.W.  side  a  cleayed  and 

slaty  band, 49  33  W. 

(The  N.£.  wall  of  the  dyke  presents  a  well- 
marked  mammillated  surface.) 
Old  houses  oyer  tunnel ;  another  dyke  about 

30  yards  N.  of  last, 

E.  side  of  tunnel ;  a  dyke  on  this  side,  show- 
ing well-marked  glacial  striation. 

Near  leyel  of  sea;  system  of  joints  so  re- 
peated as  to  appear  as  beds,  N^'/S™,  . 

Combined  with  a  system  of  jointing,     . 

Half-way  between  path  and  sea ;  beds  here, 

W.  of  tunnel  on  hill ;  beds  here,  . 

400  yards  west  of  old  houses;  on  hillside 
quartzite  mass  capping  the  hill,  and  show- 
ing Slikenside  at  outcrop, .... 

400  yards  do.;  fault  about  60  yards  8.  of 
677,  bemg  plane  of  separation  of  quartaite 
from  Slikenside, 66 

170  yards  8.  of  old  houses ;  joint  in  quartzite 

mass, 1  27  E. 

Bo.;  crossed  by  close  jointing,     .  .    11  27  E. 


N.  at  60». 


N.E.  at  Wr. 


60  33  W.   N.:fi.  at  7r. 
60    3  W.  N.E.  at  70*. 


21  33  W. 
60  33  W. 
66  67  E. 
63  27  E. 


/Vertical  or  N.E. 
\     sUghUy. 
N.W.  at  60*. 


6  27  E.    E  at  76*. 


27  E. 


Vertical. 


681 
682 


Oreystonei. 

The  beds  more  slaty  and  cleared  than  at 
Bray  Head,  and  much  folded. 
30  yards  8.  of  Flagstaff;  beds  here,     . 
These  beds  cut  by  yertical  joints  lined  with 

quarts,  


46  27  E.    N.W.  at  33*. 
37  27  E. 
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No.  Locality  and  Remark..  ^S^?n"J^         »^. 

683  Grayitones,  farther  8. ;  beds  here,  .    46  27  E.    8.  at  76*. 

684  Do. ;  beds  here  much  contorted  and  faulted, .     66  27  £.    N.  at  86* 
686  Small  inlet  and  bathin^-pIace  8.  of  flagstaff; 

set  of  yellow  ^rits  with  cleaved  slate  beds, 
markedly  distinct  from  previous  beds  (anti- 
clinal fold) 80  33  W.  N.  76*. 

686  Do. ;  8.  side  of  promontory  cut  by  a  series  of 

dykes  with  cleaved  or  clay -slate  sides,       .     13  27  E.    Vertical. 

687  Oreystones,  30  yards  8.  of  promontory  (686) ; 

beds  here  well  defined,  much  crumpled  and 

folded, 71  27  E.    N.  by  W.  70. 

688  Do.,  further  south;  jointing  shown  m  beds, .  29  33  W.  N.E.  67. 

689  Do.,  south  end  of  promontory ;  beds  here,     .  70  27  £.    N.W.  76. 

Kilrnddery  Dvmeine. 

690  F^  in,  from  Delgany-road  to  Head;  quart- 

site  mass,  nearest  road,  showing  close  joint- 
ing,               7  27  E. 

691  Do.;   isatL  cutting  this  jointing  on  N.E. 

side^  .        .        .        .        .        .    24    3  W.  N.E.  66. 

692  Do. ;  another  fault  cutting  this  jointing,       .  66  27  E. 

693  Do.  do.  do.  do.,  .  68  27  E. 

694  Do.  do.  do.  do.,  .  60  67  E. 
696  On  the  path  to  the  Head;  face  of  quartzite 

mass, 26  27  E. 

696  Do. ;  apparent  fault  near  path,  full  of  white 

▼ems, 34  67  E. 

697  Do. ;  great  fault  in  the  quartzite  mass,  .        .    70  27  £. 

698  Second  boss  of  quartzite  to  N.E.  of  (690) ; 

close  jointing,  breaking  up  the  mass  into 
xhomboidal  forms,     .        .  .        .    43  27  E. 

699  Most  easterly  quartzite  boss ;  face  of  joint  or 

fault  on  N.E.  side,  having  caused  disaggre- 
gation of  the  rocks, 26  27  E.    N.W.  80. 

600  Do. ;  fault  well  marked  at  N.W.  end  of  the 

boas,  much  contorted 18  27  E. 

601  Do. ;  this  fault  cut  off  on  the  N.E.  side  by  a 

joint, 47    3  W.  N.E.  at  77. 

602  Quartzite  boss  to  N.E.  of  last  (699) ;  cut  off 

on  W.  side  by  a  fault,  .    40  67  E.    N.W.  at  77. 

603  On  path  near  hilltop;  outcrop  of  slate-rock 

on  path, 63  67  E.    Vertioal. 

604  Path  on  seaside  of  quartzite  mass ;  greenstone 

dyke  in  the  quartsite,       .  .    72  33  W. 

606    Do. ;  joint  between  quartzite  bosses,     .        .    83  33  W. 
606    Do. ;  slate-rocks  cropping  out  on  road, .        .  •  83  83  W.  N.  at  80. 

82 
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607  Quartsite  maases  of  the  Head  separated  from 

one  another  hy  a  system  of  jomting, .        .    24  33  W. 

608  Highest  boss  of  quartzite ;  joint  on  south  side 

of, 13  33  W. 

600  Do. ;  glacial  stris  on  highest  point  of  boss 
nearest  sen,  showing  finely-polished  sur- 
faces,        21  33  W, 

610  Do. ;  Teitieal  jointing  traversing  the  mass,    .     13    3  W. 

611  On  demesne  road;  outcrop  of  purple  alate- 

rockaonroad, 28**27'£. 

612  On  demesne  road,   ahore   << Brandy  Hole*' 

tunnel;  great  mass  of  white  quartzite  at 

point  where  the  demesne-road  turns  S.W.,     68  27  E. 

613  Do. ;  fault  hounding  the  quartzite  alongside 

the  road  near  N.E.  end  of  rock,  .  54  27  E.    N.W. 

Do.  do.  do.  do.,  .  59  27  £. 

Do.  do.  do.  do.,  .  52  27  E. 

614  Quartzite  mass  above  <<  Brandy  Hole"  tun- 

nel,  on  road  in  demesne ;  vertical  jointing 
cutting  the  fault  (613),  and  apparently  cor- 
responding to  hollow  betweeen  the  quart- 
zite bosses  at  the  Bray  end  of  tlie  Head,    .    85    3  W. 

615  Alongside  the  quartzite;  a  band  of  purple 

sUtee, 40    7  E.    N.W.  at  75\ 

616  Same  farther  south, 57  27  E. 

617  About  5  yards  N.  of  this  quartzite  outcrop ; 

band  of  well-marked  slate-rock,  .    52  57  E. 

618  Do. ;  cut— by  jointing,  showing  itself  in  beds 

further  to  N.W., 59  33  W. 

619  Boad  in  demesne ;  slate-rock  cropping  out  on 

road,  .    80  57  E. 


Hilliide,  near  Bailway. 

620  First  outcrop  of  quartzite;  beds  in  contact 

with  (taken  on  hill),         .        .        .        .  78  27  E.    N.  at  61*  SO'. 

621  Do.  do.  do.  do.,        .        .  77  27  E. 

622  Do.;  nearer  Bray, 77  27  E. 

623  On  face  of  hill  opposite  the  point  (wrongly 

marked)  "Brandy  Hole"  on  Ordnance 
Survey ;  contortion  of  beds  here,  marnnul- 
lated  surfaces  at  certain  points  :  higher  up 
on  hillside  the  beds  appear  in  norm^  state.  — 

624  About  95  feet  above  path  on  hillside ;  beds 

within  10  yards  of  quartzite  ridge,    .        .    63  57  E.    N.W.  56*. 

625  Quite  near  summit  of  hiU;  beds  of  purple 

slate-rooks, 53  57  E.    Nearly  vertical 
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626  The  quBitxite  beds  vhich  appear  to  cut  off 

tlieee  trayened  by  sets  of  joints,  .  23  57  E.    S.E.  at  74*  30'. 

Do.  do.  do.  do.,  .  13  27  E. 

Do.  do.  do.  do.,  .  11  27  E. 

Do.  do.  do.  do.,  .  14  57  E.    S.E.  at  66*. 

Do.  do.  do.  do.,  .  14  67  E. 

627  Do.  do.  do.  do.,  .  17  33  W. 

628  Do.  do.  do.  do.,  .  14  33  W. 
Do.  do.  do.  do.,  .  14  27  E. 
Do.           do.           do.            do.,                .  11  57  E. 

629  10  yds.  S.E.  of  quartzite  outcrop;  beds  of 

slate-rocks, 63  27  E.    N.W.  at  67*. 

630  Further  E.;  do., 77  27  E. 

631  40  yards  S.E.  of  contact :  greenstone  slate- 

rock  much  plicated.  — 

632  200  yards  S.E.,  near  boundary-wall;  beds  of 

purple  slate-rock, 34  27  E.     N.W. 

633  Boundary-wall  on  hillside,  over  gate-house; 

beds,  .  .  66  67  E.    N.W.  at  66*. 

634  Do.;  face  of  rock  here  (fractui«),  .  26  33  W. 
Do.  do.  do.  do.,  .  27  3  W. 
Do.           do.           do.           do.,                .  16  33  W. 

636  260  yards  S.E.  of  IStb  mile  post  of  railway; 
in  grove ;  well-marked  fault,  the  rock  sur- 
face showing  mammillations,     .  .  11  33  W.  Nearly  vertical,  in 

places  to  W.  at 
70». 

Do.  do.  do.  do.,  .  24  33  W. 

636  In  grove  further  S. ;  same  fault,  N"/S",  .  21  33  W. 
Do.           do.           do.           do.,                 .  16  33  W. 

637  Jointing  in  quartzite  to  W.  of  fault,  showing 

traces  of  bedding,  N»/S»,  .  21  33  W. 

638  In  grove;  the  fault  cut  off  at  S.  end  by  a 

joint, 11  27  E     W.  at  66*. 

639  Jointing  here, 15  33  W. 

640  Cut  by  a  system  of  joints,  dose  and  frequent, 

and  seemingly  having  determined  the^.W. 

face  of  the  rock  mass  looking  towards  Bray,  45  67  E. 

Do.  do.  do.  do.,  .  46  27  E. 

641  Higher  up  hill ;  joint  cutting  the  quartzite, 

and  showing  well-marked  face,  .  76  27  E.    N.  at  60*. 

642  Well-roarked  joint,  cutting  off  this  quartzite 

mass  on  the  E., 11  33  W.  E.  at  59*. 

643  Greenstones,  about  80  yards  N.  of  great  fault 

(636) 66  27  E. 

644  Face  of  jointing,  representing  apparently  the 

system  of  fissuring  having  given  rise  t«  the 

divisions  between  the  summits  of  the  Head,  62  33  W.  N.E.  at  70*. 
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646  Turn  of  road  in  demesne,  between  the  two 
most  eastern  bosses  of  quartxite ;  frequent 
and  close  jointing  in  the  quartaite  mass,    .    20  27  E.    Vertical,  and  all 

Do.  do.  do.  do.,        .        .    16    3  E.        W.  at  68\ 

Do.  do.  do.  do.,  .    19  67  E. 

646  Quartaite  mass ;  white  quartzose  seams  tra- 

versing it, 76    3  ir. 

647  Do ;  out  by  a  fault  or  joint,  haying  caused 

derangement  in  rock,  .    66  27  £.    N.W.  at  66*. 

648  Do.;  set  of  jointings  bounding  the  mass  on 

theE., 18    3E.\ 

649  Do ;  set  of  well-marked  jointings  here,         .    36  27  E.  f      _-    ^^^ 
Do.  do.  do.  do.,  .    36  27  E.  4     '     '  * 
Do.           do.           dn.           do.,        .        .    30  27  E.  y 

660  Third  quartaite  mass  to  S.  of  Head ;  limiting 

joint  on  N.  side  of, 84  33  W. 

661  Do. ;  cut  by  jointing,  haying  giyen  rise  to 

hc^w  between  quartsite  bosses,  .    32  33  W. 

Do.  do.  do.  do.,        .        .    31  33  W. 

662  Most  northerly  quartzite  mass  (Suryey  mark 

/\  663) ;  weU-marked  jointing  here,       .     36  27  E. 

663  Fourth  quartzite  mass  to  8.  of  last,  the  south 

side  out  off  by  jointing,    .        .        .        .    74  33  W.  8.  at  60*. 

664  Closely  jointed  all  through  in  a  direction 

roughly  perpendicular  to  this  face,    .  9  33  W.  E.  at  66'. 

666  The  continuation  of  this  mass,  cut  by  jointing,    29  33  W.  )  _    \^  4.  tnr 
686    Do.  do.  do.  do.,        .        .    83  88W.}^*'*''*^*^- 

667  Quartzite  mass  further  W. ;  cut  by  jointing 

(seemingly  the  direction  of  Bray  shore) 

K-/8- 21  33  W. 

668  Do.  do.  do.  do.,        .        .    27  33  W. 

669  Demesne-road,  at  about  100  yards  from  turn 

on  summit ;  the  8.  end  of  quartzite  shows 

a  face  bearing 66  27  E.     8.E.at42*. 

660  4  yards  8.  of  this  face  ;  outcrop  of  bedded 

green  slates, 43  33  W.   S.W.  at  42*. 

661  About  7  yards  8.  of  (660) ;  splintry  and  slaty 

greenstone  dyke 78    3  W.  N.  at  80*. 

662  At  about  190  yards  to  8.  on  road ;  outcrop  of 

purple  beds  (about  6  yards  broad),     .        .    81  33  W.   N.  at  72*. 

663  Close  to  shore  on  E.  side  of  hill ;  apparent 

continuation  of  these  beds,  .    66  27  E.    N.ViT.  at68*. 

664  Gully  at  old  wooden  bridge  (648) ;  aboye  the 

nath  close  to  the  boundary-wall  which 
bounds  the  gully,  beds  of  purple  slate, 
undulated,  and  roughly  cleaned,  .    26  27  E.    Vertical. 

666    Do. ;  cut  b^  vertical  open  jointing,  with 

oohreoua  Iming, 64  33  W. 


O'Rbillt — On  Lines  of  Jointing  of  Bray  Heady  8fc.      248 

No.  LDcmlity«d  Remark..  ^togieNoiJh!''*  ^^• 

066    Bo. ;  beds  on  sonth  side  of  gulley,  at  boiin- 

dajy.waU  on  path 64  27  E.    N.W.  at  66'. 

667  About  45  yards  farther  S. ;  beds  here,  .    63  27  E. 

668  About  200  yards  further  8. ;  thick  beds  of 

greenstone, 66  27  E.    N.W.at69». 

669  About  240  yards  further  S. ;   thick  beds  of 

greenstone, 66  27  E.    N.W.  at  60*. 

670  About  350  yards  N.  of    « Brandy    Hole*' 

tunnel ;  the  beds  here  seemingly  disturbed 

by  greenstone  * '  necks, ' '  showing  ellipsoidal 

sections,  and  running  off  at  a  low  angle  to 

8.,  succeeded  by  a  rem  of  ground  where  the 

beds  appear  much  deranged  and  folded,      .    68  27  E.    N.W.  at  60*. 
671 
672    Weathered  thick  beds  of  greenstone,  showing 

much  crumpling  on  weathered  faces,         .    68  27  E.    N.W.  at  60*. 

678  About  250  yards  N.  of  « Brandy  Hole"  tun- 
nel ;  thick  beds,  with  purple,  cleaved  slaty 
partings, 73  27  E.    N.  at  72*. 

674  Do. ;  same  beds  further  up  hill,   .  .    80  57  E. 

675  81ope  on  hillside,  N.  of    <<  Brandy   Hole" 

tunnel ;  quartzites,  with  apparent  fault,    .    86  33  W.   8.  at  70*. 

676  Quartzite  mass,  450  yards  N .  W.  of  N.  entrance 

of  this  tunnel;  to  8.W.  of  fault  (675), 

marked  jointing  (vertical),        .        .        .  55  33  W. 

677  This  mass  seemingly  limited  by  jointing,      .  68  27  E.    N.  at  48*. 

678  Jointino;  close  to  last, 84  67  E.    N.  at  54*. 

[The  quartzite  here  apparently  bedded, 
and  concordant  with  the  greenstone  beds.] 

679  Oyer  northern  entrance  of  tunnel;  jointing 

seemingly  that  which  gave  rise  to  slope  on 

N.W.  side  of  tunnel,  .    55    3  W.  N.E.  at  60*. 

680  Do. ;  another  set  of  jointings,  most  marked,    39  33  W.  8.W. 

681  Do.  do.  do.  do.,  .    39  33  W.  Vextical. 

Leuer  Sugar  Loaf. 

682  Kihnddery  deer-park ;  mass  of  quartzite  at 

base  of  hill,  near  deer-park  entrance,  joint- 
ing in, 15  33  W. 

683  Do.  do.  do.  do.,        .        .     16  33  W. 

684  Mass  of  quartzite  (682);   joint  on  E.  &ce 

of, 44  33  W.  Vertical. 

686    Do. ;  cut  by  joiAting, 17  27  E.    Vertical. 

686  Do. ;  base  line  of  £.  side  of  mass  (about)      .  33  33  W. 

687  Quartzite  cliff,   half-way  up  slope  of   L. 

Sugar  Loaf;  general  direction  of  face  of 

ditf.  N-/8-, 21  33  W. 

Do.  do.  do.  do.,  .  18  33  W. 

Wellpmarked  portion  of  face,  .  16  33  W.  Vertical. 
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688 
689 
690 
691 
692 
693 
694 

695 
696 
697 
698 

699 
700 

701 
702 

703 

704 
706 
706 
707 

708 


709 

710 
711 


712 


713 

714 

716 

716 


Locality  and  Remarks. 


Direction  relative 
to  true  North. 


D9. 


Do.;  jointing  here, 16    3  W. 


Do. 

Do. 

Do.; 

Do. 

Do. 


do.  do.  do., 

do.  do.  do., 

cut  at  N.  end  by  jointing,    . 

do.  do.  do.. 


do.           do.           do.. 
Do. ;  cut  by  cross-jointing,  frequently  repre- 
sented from  N.  to  S 


11  33  W. 

3  33  W. 
29  67  £. 
33  27  E. 

7  27  E. 


Vertical. 


74  27  E. 

63  67  E. 

64  27  E. 


89     3  W. 
89  27  E. 


86  27  E. 
81  27  E. 
83  27  E. 
88  33  W. 


Do. ;  also  by  frequent  jointing  at  N.  end, 
Do.  do.  do.  do., 

Do. ;  jointing, 94  67  E 

Quartzite  cliff  on  E.  slope  of  L.  Sugar  Loaf; 

general  direction  of  E.  side  of  cliff,    . 
Do. ;  presumed  strike  of  beds  here, 
Between  cliff  and  summit ;  fault  with  direc- 
tion towards  Delgany,       .... 
Do.  do.  do.  do.. 

Frequently -repeated    jointing    cutting    the 

quartzite  here, 

Summit  of  L.   Sugar  Loaf;  jointing  here 
frequently  repeated,           .... 
Do.           do.           do.           do.. 
Do. ;  seeming  bedding  in  the  quartzite, 
Do. ;  seeming  bedding  shown  on  a  rock  face, 
8.  W.  slope  of  L.  Sugar  Loaf ;  jointing  cut- 
ting the  quartzite  frequent. 
Western  slope  of  L.  Sugar  Loaf;  jointing  on 
this  side  having  seemingly  determined  the 
direction  of  the  bill,          .... 
Do.            do.            do.            do.. 
Do. ;    brecciated  bed  or  lode  (about  0"^  66 
thick) 26  33  W. 

Do.,  N.  end  of ;  jointing  here,      .        .        .     66  27  E. 
Do. ;  Little  depression,  seemingly  on  a  fault 

running  towards   centre   of   tne    Greater 

Sugar  Loaf,  under  summit. 
Do. ;  marked  jointing  having  determined  the 

direction  of  side  of  quartzite  mass  on  Bar- 

chuillia  Commons, 62  27  E. 

Do.  do.  do.  do.,         .         .     63  27  E. 

Do.  do.  do.  do.,        .        .    66  27  E. 

Quartzite  mass  facing  Kilmacanogue  ;  crossed 

by  close  and  frequent  jointing. 

Do. ;  marked  vertical  jointing  here, 
Do. ;  jointing  running  towards  Kilmacanogue 
Church,   presenting  linings  of  MnO^  in 

jointings, 

Do. ;   jointing  on  N.   end  of  ridge ;   very 
marked  about  200  yards  from  plantation,   . 


16  13  E. 

61  33  W.  N.E.  at  30*. 


Vertical. 
N.  at  60«. 


66  27  E.     S.E.  at  60'. 


Vertical. 
Vertical. 
N.  at  36*. 
N.  at  42\ 


11     3  W.  E.  at  60*. 


16 
17 


3  W. 
3  W. 


S.E.  at  60*. 
S.E.  slight. 


66  27  £. 


S.E.  at80\ 


Vertical. 


24  33  W. 
8  33  W. 

71  27  E. 

26  33  W.   S.W.  at  60*. 
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717  In  Rocky  VaUey;  first  rocks  at  entrance  of 

pass  N;  W.  side 7  27  E.    B.  at  62-. 

718  Do. ;  well-marked  cross-jointing  here,          .  84  33  W.  N.  at  72*. 

719  Do.;    jointing   dose   to  road  marked   and 

frequent, 21  27  E. 

Do.            do.           do.           do.,        .        .  24  27  E. 

Do.           do.           do.           do.,        .        .  17  27  E. 

720  Do. ;  at  N.E.  end  of;  Greenstone  beds,  from 

which  road-metal  taken,  showing  seams  of 

cleaved  slate-rock,                                      .  82  27  E.    S.E.  at  46*. 

Do.           do.           do.           do.,                 .  62  27  E.    S.E.  at  35*. 

721  Do. ;   jointing  in  quartzite  on  S.E.  side  of 

pass, 79  33  W. 

722  Do. ;  main  jointing  in  qoartzite  on  S.E.  side 

of  pass, 29  33  W.  Vertical. 

723  Do. ;  jointing  on  S.E.  side  of  pass  having 

given  rise  to  cliffs,    .^        .                          .  77    3  W. 

Do.            do.            do.            do.,        .        .  80    3  W. 

724  Do.;  jointing  in  another  direction,       .        .  36  27  E. 
726    Do.           do.           do.           do.,                .  1  27  E. 

726  Do.           do.           do.           do.,                .  10  33  W. 
Do.            do.           do.           do.,                .  11    3  W. 

727  Do. ;    great  face  on  quartzite  close  to  road 

much  broken,  and  bent,  general  direction, .  84  27  E.    Vertical. 

728  Do.  ;  jointing  in  quartzite  face  at  S.E.  end 

of  pass  (close  and  frequent),      .  0  67  E.    E.  at  76*. 


SluuUdll  Quamei. 

729  Korthem  quarry  ;  strike  of  beds  in, 

730  Sonthem  quarry ;  white  quartzose  ribs  run- 

ning through  rock,    .... 

731  Slope  of  hillside ;  giving  rise  to  gorge  tread- 

ing towards  Ballycorus  works,  . 

782    In  northern  quarry;  great  fault  with  brec- 

dated   filling,   cemented    by    MnO'  and 

Fe»0»,     .        .        .        .... 

Do. ;  the  beds  dipping  here  at  about     . 
733    Do.;  set  of  jointings  in  beds. 


83  27  E. 

11  67  E.    Vertical. 


40  13  W. 


21  33  W. 


61  33  W. 


28*, 


CairiekiiiinAi  Station. 

734     Granite  hill  to  S.  of ;  fault  on  joint  in  the 

granite  having  a  milk-white  quartz  lining,    42 


3  W. 


246  Proceedings  of  the  Royal  Irish  Academy. 

mil  Ikdng  Ballyoonu  Worki. 

„  T       1-^      J  T.         1.  Direction  reUthr©  r>;» 

No.  Locality  and  Remarks.  to  true  North.  *^*^* 

736    Quaiiyon;  face  of  jointing  in  quany,         .    42  33  W. 

736  Do.;  out  by  vertical  jointing,  .        ,    69  27  E. 

737  Bo. ;  extended  vertical  jointing  on  S.  side  of 

quarry, 40  33  W. 

738  Do. ;  joint  further  S.  showing  an  eurite  band,    39    3  W. 

739  Do;    well-marked    lode,   with    quartz  and 

barytes  gangue,  on  N.E.  sidQ  of  quarry,    .    21  33  W. 

740  Do. ;  vertical  jointing,  seemingly  a  lode,  to 

N.£.  of  laat,  and  about  12  feet  from  it,     .    64    3  W. 

By-road  to  BafhmiohMl  Churoh. 

741  Near  old  Round  Tower;  mica-schist  out-crop 

on, 46  27  E. 

742  In  field  beside  the  church ;  bed  cropping  out 

in, 46  67  E.    8.E.at48. 

Knoek  lyon  Bead. 

743  Slates  on  road  leading  up  to  Mountpelier,      .    84    3  W.  Vertical. 

744  Nodular  quartz  bands  in  slate-rock,  .    46  67  E. 

Mountpelier  Hill. 

746    Road  to  house  in  quarry  on  left-hand  side ; 

Greenstone  dyke, 61  67  E.    Vertical. 

746  In  quarry ;  dyke  with  gangue  of  feldspar  and 

quartz, 43  33  W. 

747  Do. ;  crossed  by  dykes,  broken  and  shattered, 

and  much  weathered  at  surface,  .    72  67  E. 

748  Vertical  joints  in  greenstone  to  the  E.  of 

house,  from  which  road-metal  taken,         .     16  33  W. 

749  S.E.  of  old  house,  in  stream ;  outcrop  of  slate- 

rock  with  quartz  nodules,  .        .    48  27  E. 


Boher-na-Breena  Bead. 

oad  side, 

21  33  W. 

Old  Quarry  8.  of  Clonakeagh  Bridge. 

odder  River;  jointing   on  8.W.  side  of, 

showing  a  well-marked  face,    .  .    88  33  W. 


760    Dyke,  forming  part  of  wall  on  road  side, 
N«/S» 
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CLASSIFIED  8XJMMAKY  OF  DIRECTIONS  OF  JOINTING  WEST 
OF  NORTH. 


No. 

I>iz«ctioti. 

No. 

Direction. 

690     . 

..      3- 

83'  W. 

672     .. 

•  • 

17**  33'  ir. 

687     .. 
Total  degrees,.. 
Mean,        ..      36^ 

*  • 

6' 
2 

18     33     W. 

36       6 

=  18      3    W. 

Mo. 

Direction. 

622     . 

..       9^ 

3'  W. 

636     . 

..     11 

33    W. 

No. 

Direction. 

642     . 

..     11 

33    W, 

674     .. 

21"   33'    W. 

664/. 

..       9 

33    W. 

636     .. 

21     33    W. 

9 

33    W, 

637     .. 

21     33    W. 

689     . 

..     11 

36    W. 

657     .. 

21     33    W. 

707/. 

..     11 

3    W. 

687     .. 

21     33    W. 

11 

3    W. 

732     .. 

21     33    W. 

714/. 

..       8 

33    W, 

739     .. 

21     33    W. 

8 

33    W. 

760     .. 

21     33    W. 

726     . 

..     10 
..     11 

S3    W. 
3    W. 

Mean, 

•  • 

726     . 

21     33    W. 

Total  degrees,. 

..   123 

36 

No. 
638     .. 

^                  123»  86'      ,^ 
Mean,     ..          ,^       « 10 

18    W. 

Direction. 
24»   33'    W. 

L'£ 

691     .. 
607     .. 
636     .. 

24       3    W. 
24     33     W. 
24     33    W. 

709     .. 

26     33    W. 

Diz«ctioo. 
..     13-   83'  W. 
..     14     33     W. 

713     .. 
Total  degrees, . . 

48' 

24    33    W. 

Mo. 
608     . 

147    48 

628     . 

634     . 

33    W. 

Mean, 

=  24     38    W. 

636     . 

33    W. 

6 

639     ., 

33    W. 
33    W. 

682     , 

683     . 

33    W. 

No. 

Direction. 

687     . 

33    W. 

669     .. 

26»  33'   W. 

33    W. 

669     .. 

28    33    W. 

687     ., 

3    W. 

634     .. 

26     33    W. 

708     . 

8    W. 

634     .. 

27      3    W. 

708     . 

3    W. 

658     .. 

27    33    W. 

748     . 

33    W. 

716     .. 
Total  degrees, . . 

., 

26     33    W. 

Total  degrees,. < 

..  206 

39 

162    48 

M«.    ..    ?? 

^'  3^'  -  16 

64    W. 

Mean, 

162"  48' 
•• 

=  27      8    W. 

13 
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No. 
661/., 

661/.. 

662/.. 

669/.. 

669/.. 

688  .. 

661  .. 

661  .. 

656  .. 

666  .. 

680  ,. 

686  .. 

722  .. 


Direction. 

31"  33'  W. 

31  33  W. 

31  33  W, 

31  33  W. 

34  33  W. 

34  33  W. 

81  33  W. 

31  33  W. 
29  33  W. 
29  33  W. 
29  33  W. 

32  33  W. 
31  33  W. 
29  33  W. 

33  33  W. 
33  33  W. 
83  33  W. 
29  33  W. 


Total  degrees, . ,         .,  670    64 


Mean,     ..     5^'=  31    43    W. 

lo 


No. 

Direction. 

662/.. 

..     38* 

34'    W. 

38 

33    W. 

669/.. 

..     39 

33    W. 

39 

33    W. 

669/., 

..     42 

33    W. 

42 

33    W. 

669/., 

..     37 

33    W. 

37 

33    W. 

669/.. 

..     38 

33    W. 

38 

33    W. 

669/.. 

..     39 

33    W. 

39 

33    W. 

681     .. 

..     39 

33    W. 

731     .. 

..     40 

13    W. 

734     .. 

..     42 

3    W. 

736     .. 

..     42 

33    W. 

737     .. 

..     40 

33    W. 

738     .. 

..     39 

3     W. 

Total  degrees,.. 

..  716 

34 

^                   716- 
Mean,     . .      — - 

^^'-39 

49    W. 

18 


No. 

666     .. 
684     .. 
746     .. 

Total  degrees,.. 

--                  131' 
Mean,     ..     j 

Direction. 
..     43"   33'    W. 
..     44     33     W. 
..     43     33     W. 

..   131     39 

—  =  43    63    W. 

No. 
601     .. 

671  .. 

672  ., 

673  ,, 
674/,. 

644     .. 

Total  degrees,.. 

„                   350» 
Mean,     .. 

Direction. 
..     47'*     3'    W. 
..     49     33    W. 
..     60    33    W. 
..     60      3    W. 
.,     60    33    W. 
60     33    W. 
,.     62     33    W. 

..  360    61 

iL'-60      7    W. 

No. 

666     .. 
676     .. 
679     ., 
740     .. 

Total  degrees,.. 

V                   219* 
Mean,     ..      — j- 

..     54"  33'   W. 
..     65    33    W. 
.,     66      3    W. 
..     64      3    W. 

..  219     12 

12' 
—  «64    48    W. 

No. 

667     .. 
618     .. 
733     .. 

Total  degrees,,. 

--                 184« 
Mean,     ..          ^ 

Direction. 
..     63"   33'    W. 
..     69     33    W. 
..     61     33     W. 

..   184     39 

— «  61     33    W. 

No. 
716     .. 

Direction. 
..     7r  27'  W. 
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No. 

627  •. 

604  .. 

646  .. 

663  .. 

Total  degrees, . . 

„  296'  12* 

Mean,     .. = 


Dtraction. 

74'  3'  W. 

72  33  W. 

76  3  W. 

74  33  W. 

296  12 

=  74  3  W. 


No. 

628  . 

633  . 

661  . 

721  . 

723  , 

723  . 

Total  degrees, . 


Direction. 
79"     3'    W. 
33     W. 
3    W. 


81 
78 
79 
77 
80 


476    18 


Mean, 


476^  18' 
6 


=  79     13    W. 


No. 
606 
614 
660 
718 


Total  degrees, . 


Mean, 


337'*  42' 


Direction. 
83*   33'    W. 
86       3     W. 
84     33    W. 
84    33    W. 

337    42 


=  84    26    W. 


No. 
632 
634 
664 
676 
700 
761 


Direction. 

%r  3'  W. 

89  3  W. 

86  33  W. 

86  33  W. 

89  3  W. 

88  33  W. 


Total  degrees, ..         ..  626    48 


Me«».     ..    5?51i?:-87    48    W. 


DIBECTIONS  OF  JOINTINGS  EAST  OF  NOBTH. 


No. 

626     .. 
679     .. 
726     .. 
728/.. 

Direction. 
!•   27'    E. 
1     27     E. 
1     27     B. 
0    67    E. 
0    67    B. 

No. 
680/. 

626/. 

628/. 

730     . 
638     . 

Total  degrees, . 
Mean, 

•  •  • 

•  .  ■ 

•  •  • 

•  •  • 

93*6' 
8     = 

D 

n 
11 
u 
11 
11 
11 
11 

Irection. 
27'    E. 

27     E. 

27    E. 

Total  degrees,.. 

6    16 

27    E. 

6'  16' 
Mean,         ..           ^ 

=  1     16      B. 

67    E. 
67    E. 

No. 

677     .. 
690     .. 
693     .. 

717     .. 

Direction. 
6»  27'   E. 
7    27    B. 
7    27    E. 
7    27    E. 

67    E. 
27    E. 

98 

6   . 

Total  degrees, .. 

28    48 

-.  11 

28-  48' 
Mean,      ..      — j— 

=  7      7      E. 

88    E. 

250 


Proceedings  of  the  Royal  Irish  Academy. 


No. 
559     . 
286     . 
626/. 

626/. 

626/. 

628/. 

645/. 

698     . 


Total  degrees, . 
Mean, 


190*  9' 
13 


Direction. 

15»  27'  B. 

13  27  E. 

13  27.  E. 

13  27  E. 

14  57  E. 
14  57  E. 
14  67  E. 
14  57  E. 
14  27  E. 

14  27  E. 

15  3  E. 
15  3  E. 
15  33  E. 

190  9 


>14  38  E. 


No. 
541/.. 

600  .. 
645/.. 

645/., 

648/.. 

685  .. 

719/.. 


Total  degrees, .. 
26r 


Direction. 

18"  27'  E, 

18  27  E. 

18  27  E. 
27  E. 

20  27  E. 

19  57  E 
19  57  E 
18 
18 

27  E. 

27  E. 

27  E 


20 


17 
21 
21 


3  E. 
E. 


Mean, 


14 


17  27  E. 
17  27  E. 

267  30 


=  19   6  E. 


No. 
529 
530 
595 
599 
626 
J19 


Direction. 

26*    27'  E. 

23     67  E. 

26    27  E. 

26    27  E. 

23  57  E. 

24  27  E. 


Total  degrees, . .         ..  160    42 
160»  42' 


Mean, 


-a  26      7    E. 


No. 

531     .. 
649/.. 

691     .. 

Total  degrees, . . 

119*  18' 


Mean, 


Direction. 
28*  27'    E. 
30    27     £. 
30    27    E. 
29    67    £. 

119  18 


=  29  50  E. 


No. 

582  .. 
296  .. 
649/.. 

649/.. 

652/.. 

692  ,. 
724  ., 

Total  degrees, . . 


Mean, 


369*  0 
10 


35  27 

36  27 


Direction. 
37*  27'   E. 
34     67    E. 
E. 
£. 

36  27  E. 
36  27  E. 
27  E. 
27  E. 
27  E. 
27    E. 


36 
36 
33 
36 


369 


:35    64     E. 


No. 
602 


Direction. 
40'   67'    E. 


No. 
640/.. 

640/.. 

698/.. 


Direction. 

46»  67'  E. 

45  57  E. 

46  27  E. 
46  27  E. 
43  27  E. 
43    27  E. 


Total  degrees,..         ..  271    42 
27r  42' 


Mean,     .. 


s46    17    £. 
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No. 

524  . 
649  . 
613  . 
613  . 
696/. 

696/, 

746     . 


Direction. 

50*  27'  B. 

61  67  E. 
54    27  E. 

62  27  E. 

63  67  E. 

63  67  E. 

64  27  E. 
64    27 
61    67 


E. 
E. 


Total  degreM,..        ..  478      3 
478*  8' 


Meu, 


b63      7    E. 


No. 
649 
692 
693 
694 
612 
613 
711 
736 


Total  degrees, . 
Mean, 


466»  6' 


8 


Direction. 

58*  27'  E. 

66    27  E. 

68    27  E. 

60    67  £. 

68  27  E. 

69  27  E. 
66  27  E. 
69    27  E. 

466      6 


68    16    E. 


No. 

623  . 

623  . 

678  . 

643  . 

647  . 

669  . 

697  . 
702/. 

710     . 
712/. 

712/. 

712/. 

ToCel  degrees,. 


Direction. 

.     63»  27'  E. 

.     66  27  E. 

.     66  27  E. 

.     66  27  E. 

.     66  27  E. 

.     66  27  E. 

.     64  67  E. 

.     66  27  E. 

66  27  E. 

.     66  27  E. 

.     62  27  E. 

62  27  E. 
.     63  27  E. 

63  27  E. 
.     66  27  E. 

66  27  E. 

.1037  42  E. 


_.  103r42'      ^^     -,     -, 

JCean,     ••    — rr —  b  64    61    £. 

16 


No. 

697     .. 
677    .. 

Total  degrees, . . 


138»  64' 


Direction. 
W   27'    E. 
68    27    E. 

138    64 


:69    27    E. 


No. 

641     .. 
694/.. 

747     .. 

Total  degrees, . . 


Direction. 
76'   27'    E. 
74    27    B. 
74    27    E. 
72    67    E. 

298    18 


^                  298"  18'      ^,     ,,    , 
Mean,     . .    ; =  74    36    E. 


No. 
704 
727 
678 
703 


Direction. 
81»  27'   E. 
84    27    E. 
84    67    E. 
86    27    E. 


Total  degrees, . .        ..  337    18 
337'  18' 


Mean, 


=  84    20    E. 


No. 
701 


Direction. 
89*   27'    E. 
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TABLE  SHOWING  MEAN  EASTERLY  AND  WESTERLY  DIRECTION 
OF  JOINTINGS. 


MbAN  DlXBCnONB  OF  W.   0?  N. 
JOINTIMOB. 

MbAR  DiKBCnONS  OF  E. 

Jointings. 

OP  N. 

Order 

of 

Frequency. 

Nambers 
Observed. 

Mean  Values. 

Order 

of 

Frequency. 

Numbers 
Observed. 

Mean  Values. 

XI. 

1 

3*   33'   W. 

VIII. 

6 

V 

16'   E. 

IV. 

12 

10     18     W. 

IX. 

4 

7 

7    E. 

III. 

13 

16    64    W. 

VI. 

8 

11 

38    £. 

X. 

2 

18      3    W. 

IIL 

13 

14 

38    E. 

Y. 

8 

21     33    W. 

II. 

14 

19 

6    £. 

YII. 

6 

24    38    W. 

VII. 

6 

26 

7    E. 

VII. 

6 

27      8    W. 

IX. 

4 

29 

60    £. 

II. 

18 

31    43    W. 

IV. 

10 

36 

64    E. 

I. 

18 

39    49    W. 

XI. 

1 

40 

67    E. 

IX. 

3 

43    63    W. 

VII. 

6 

46 

17    E. 

VI. 

7 

60      7    W. 

V. 

9 

63 

7    E. 

VIII. 

4 

64    48    W. 

VL 

8 

68 

16    E. 

IX. 

3 

61     33    W. 

I. 

16 

64 

61    £. 

XI. 

1 

71     27    W. 

X. 

2 

69 

27    E. 

VIII. 

4 

74      3    W. 

IX. 

4 

74 

36    E. 

VII. 

6 

79    13    W. 

IX. 

4 

84 

20    E. 

VIII. 

4 

84    26    W. 

XI. 

1 

89 

27    E. 

VII. 

6 

87    48    W. 
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8TBIKES   OP   BEDS  EAST. 


No. 

Direction. 

No. 

Direction. 

621     .. 

..     79«  27'   E. 

644     .. 

.     69°  27'    B. 

636     .. 

..     80    67    E. 

616     .. 

.     67    27    E. 

542     .. 

..     80    27    E. 

671     . . 

.     68    27    E. 

668     .. 

..     82    27    E. 

672     .. 

.     68    27    E. 

619 

..     80    67    E. 
..     78    27    E. 

620     !! 

Total 

degrees, . . 

.  233    48 

621     .. 

..     77    27    E. 

..     77    27    E. 

622     .. 

233'*  48' 

630     .. 

..     77    27    E. 

Mean, 

4 

=  68    27    E. 

674     .. 

..     80    67    E. 

705     .. 

..     83    27    E. 

729     .. 

..     83    27    E. 

Total  degrees, . . 

..  962    64 

962" 

54' 

Mean,     ..           ,, 

p^  =  80     15    E. 

'                  12 

No. 

547     .. 
648 

Direction. 
.     66°  27'    E. 
.     56    27    E. 
.     65    27    E. 

563  ;;    ; 

No. 

Direction. 

676     .. 

.     66    67    E. 

540     .. 

..     73'*  27'   E. 

584     . . 

.     55    27    E. 

550     .. 
552     .. 
687     .. 

..     72    27    E. 
..     69    67    E. 
..     71     27    E. 

616     .. 
626     .. 
663     . . 

.     57    27    E. 
.     63    67    E. 
.     56    27    E. 

589     .. 

..     70    27    E. 

666     . . 

.     64    27    E. 

673     .. 

..     73    27    E. 

668     .. 
Total  degrees,.. 

»-  •■  "To' 

.     66    27    E. 

Total  degrees, . . 

..  431      2 

.  658    30    E. 

431- 
Mean,     ..           ^ 

—  =  71     60    E. 

=  56    61     E. 

No. 

Direction. 

646     .. 

..     66'»   27'    E. 

576     .. 

..     63    27    E. 

603     .. 

..     63    57    E. 

No. 

Direction. 

624     . . 

..     63    57    E. 

535     . . 

.     51-  27'  E. 

629     .. 

..     63    27    E. 

664     .. 

.     60    27    E. 

633     .. 

..     66    67    E. 

617     .. 

.     52    67    E. 

667     .. 

..     63    27    E. 

720     .. 

.     62    27    E. 

669     .. 

..     66    27    E. 

720     . . 

Total  degrees,.. 

^                  269«  45' 
Mean,     ..     — 

.     62    27    E. 

Total  degrees,.. 

..516      6 

.  269    46 

-,                    616« 
Mean,     . . 

6' 
=  64    31     E. 

=  61     68    E. 
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No. 

626     . . 
663     .. 
681     . . 

741  .. 

742  .. 
744     .. 
749     .. 

Direction. 
46*    27'    E. 

47  27    E. 
.     46    27    E. 

46    27    E. 

46    67    E. 

.     46    67    E. 

48  27    E. 

No. 

637     .. 
682     .. 
632     .. 

Total  degrees,.. 

^              log- 

Mean,     ..           ^ 

Direction. 
..     37**  27'    K. 
..     37    27    E. 
..     34    27    E. 

..   109 

21 

Total  degrees, . . 

.  326 

9 

21' 

—  =36 

^                   326*  9' 

Mean,     . .      — — 

«  46 

36    E. 

27    E. 

No. 

668     . . 
616     .. 

Direction. 
.     AV   27'    E. 
.40       7     E. 

No. 

611     .. 
664     .. 

Total  degrees, . . 
Mean,     . . 

Di 
..     14« 

Direction. 
..     28«  27'   E. 
..     26     27    E. 

Total  degrees, . . 

.     81 

34 

..     64 

64 

81'*  84' 
Mean,     ..     ^— 

No. 
643  .. 

b40 

•  • 

47    E. 

rection. 
27'  E. 

27    E. 
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STEIKES  OF  BEDS  WEST. 


No. 

651     .. 
706     .. 

Total  degrees, . . 


Direction. 
89"  33'   W. 
88    33    W. 

178      6 


178*  6' 
Mean,      ..     -~— =    89      3    W. 


No. 

666  .. 

606  .. 

743  .. 

Total  degrees, . . 


Mean, 


262'  9' 
3 


Direction. 
84'   33'    W. 

83  33    W. 

84  3    W. 

252      9 


=    84      3    W. 


No. 
660 
666 
570 
685 
662 


Direction. 
78'     3'    W. 
78    33    W. 
81     33    W. 

80  33    W. 

81  33    W. 


Total  degrees, . .         ..  400    16 
400"  15' 


Mean, 


=  80      3    W. 


No. 
555 


No. 

667  .. 
699     . 

Total  degrees, . 


Direction. 
73«   33'    W. 


Mean, 


126*  6' 


Direction. 
64«   33'    W. 
61     33    W. 

126      6 


68      3    W. 


No. 
660 


Direction. 
43'   33'    W. 


t2 
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TABLE  SHOWING  MEAN  WESTERLY  AMD  EASTERLY  DIRECTIONS 
OF  STRIKES  OF  BEDS. 


Mean  Strikes  op  Beds 
W.  OP  N. 

Mbait  Strikes  op  Beds 
E.  OP  N. 

Order 

of 

Frequency. 

Nambers 
Observed. 

Mean  Values. 

Order    ^ 
of 
'  Frequency. 

Numbers 
Observed. 

Mean  Values. 

III. 

2 

89"     3' 

W. 

I. 

12 

80«   16' 

E. 

II. 

3 

84      3 

W. 

Y. 

6 

71     60 

E. 

I. 

5 

80      3 

W. 

1       III. 

1 

8 

64     31 

E. 

lY. 

1 

73     33 

W. 

j      VII. 

4 

68    27 

E. 

III. 

2 

63       3 

W. 

II. 

10 

65    61 

E. 

lY. 

1 

43     33 

W. 

VI. 

5 

61     68 

E. 

lY. 

7 

46    36 

E. 

IX. 

2 

40    47 

E. 

YIII. 

3 

36    27 

E. 

IX. 

2 

27    27 

E. 

X. 

1 

14    27 

E. 
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ON  THE  BULL  An,  OE  EOCK-BASIN,  AS  FOTJND  IN 
IRELAND;  WITH  SPECIAL  EEFEEENCE  TO  TWO 
INSCBIBED  EXAMPLES.  By  W.  F.  WAKEMAN, 
F.ILH.A.A.L      (With  Plates  XVL,  XVII.,  and  XVIIL) 

[Bead  Jumb  11,  1888.] 

Basin-ukb  hollows,  artificially  formed  in  the  undisturbed  rock,  or 
sunk  in  boulders,  are  of  frequent  occurrence  in  almost  every  district 
in  Ireland. 

These  very  curious  and,  indeed,  mysterious  relics  of  an  early,  but 
as  yet  unascertained  period,  are  usually  styled  by  Gaelic-speaking 
people  huUdns,  which  term  may  be  translated  ''Little  Holes." 

Though  remains  of  this  class  have  for  some  time  attracted  the 
attention  of  not  a  few  writers  on  the  subject  of  Irish  antiquities,  no 
attempt,  as  far  as  I  know,  has  hitherto  been  made  to  classify  them, 
or  to  point  to  specialities  which  many  most  interestingly  present. 
They  seem  to  have  been  overlooked  almost,  or  entirely,  by  Petrie, 
O'Donovan,  O'Curry,  Lord  Dunraven,  DuNoyer,  and  Sir  William 
Wilde.  Like  the  crannog  question,  theirs  had  long  remained  with- 
out inquiry  until  the  bishop  of  Limerick,  the  Eight  Eev.  Charles 
Graves,  in  Papers  read  at  meetings  of  this  Academy,  set  antiquaries 
on  a  new  train  of  thought.  Dr.  Graves  seems  to  have  been  of  opinion 
that  our  rock-markings,  cups,  basins,  &c.,  have  been  connected  with 
sepulchral  rites.  His  lordship,  I  have  no  doubt,  has  shot  an  arrow 
in  the  right  direction. 

As  hulldns  very  frequently  occur  in  apparent  connexion  with  a 
considerable  number  of  our  most  venerable  ecclesiastical  establish- 
ments, they  have  been  supposed  by  some  writers  to  be  unquestionably 
of  Christian  origin,  and  to  have  served  the  purpose  of  baptismal  fonts. 
We  find  them,  for  instance,  at  Glendalough,  Co.  Wicklow;  Cong, 
Co.  Galway ;  TJllard,  Co.  Kilkenny ;  Templenaffrin,  Co.  Fermanagh  ; 
Xiliinagh,  in  the  same  district;  Eoscom,  Co.  Galway;  Eathmichael, 
Co.  Dublin ;  Inismurray,  Co.  Sligo ;  and  in  scores  of  other  sites  of 
primitive  Christianity  in  Ireland. 

If  they  had  been  intended  for  fonts,  it  is  impossible  to  account  for 
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the  appearance  on  the  one  rook,  or  boulder,  of  ten,  seven,  five,  four, 
three,  or  two  basins.  One  cavity  or  basin  would  surely  have  sufficed 
for  the  requirements  of  baptism.  Sometimes  one  hollow  touches,  or 
opens  into,  another. 

In  the  Journal  of  the  Royal  Riatorieal  and  Arehaologieal  Association 
of  Ireland  for  July,  1875,  p.  438,  Dr.  Martin  contends  that  buUdns 
are  simply  rude  mortars,  in  which  Churchmen  of  an  early  period  had 
pounded  or  ground  their  com  for  food.  Mr.  G.  H.  Kinahan  would 
appear  to  have  adopted  a  like  idea.  In  the  same  publication  for 
January  and  April,  1888,  p.  332,  Mr.  J.  Browne,  M.KI.A.,  after 
noticing  a  work  of  this  kind,  called  "St.  Columb's  Font,"  which 
appears  to  have  been  at  one  time  in  the  graveyard  of  the  old  church 
of  Desert-Toghill,  Co.  Londonderry,  writes : — 

"The  question  suggests  itself  to  me — Could  these  huUdn  stones 
have  been  used  for  the  reception  of  exposed  children  ?  for,  as  far  back 
as  the  time  of  Justinian,  houses  of  mercy  for  children  were  founded 
by  him.  The  churches  and  church  charities  became  refuges  for  this 
unfortunate  class." 

Mr.  Browne,  I  think,  could  not  have  personally  examined  even  a 
few  of  the  remains  under  question.  The  late  Kev.  James  Graves  has 
remarked  that  there  was  some  probability  in  the  view  expressed  by 
Dr.  Martin  that  these  basins  had  been  designed  for  grinding  or  pound- 
ing operations : — 

"  He  had  no  doubt  that  the  clergy  lived  close  to,  if  not  within,  the 
ancient  parish  churches.  In  many  instances  the  arrangements  for  a 
loft  or  upper  room  might  yet  be  traced  at  the  west  end  of  some  of 
these  ruined  buildings.  The  stones  were  so  extremely  rude  that  there 
was  a  difficulty  in  believing  them  to  have  been  used  as  fonts  even  at 
the  earliest  period  of  Christianity  in  Ireland,  and  the  hollows,  cer- 
tainly, were  too  small  to  have  served  for  total  immersion.  On  the 
contrary,  however,  it  must  be  remembered  that  if  unsuited  for  baptis- 
mal purposes,  many  of  these  hulldns  were  also,  from  their  depth  and 
small  size,  Hi-fitted  for  mortars.  There  was  a  suspiciously  pagan 
aspect  about  this  class  of  ancient  remains." 

Mr.  Graves  seems  to  have  had  in  mind  only  those  examples  which 
occur  in  the  vicinity  of  primitive  ecclesiastical  sites ;  he  does  not 
appear  to  have  considered  the  marked  variety  in  the  distribution  of 
these  mysterious  waifs  of  time.  They  may  be  observed  in  districts 
which  had  never  possessed  a  church,  Christian  cemetery,  or  holy 
well ;  along  the  shores  of  low-lying  lakes  or  rivers ;  upon  or  near  the  . 
summits  of  lofty  hills ;  within  natural  or  artificial  caverns.     Examples 
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of  the  lai^er  kind  are  to  be  seen  in  the  chambered  cams  of  Newgrange, 
Dowth,  and  Sliabh-na-Caillighe.    (See  Plate  XYIII.,  fig.  1.) 

Some  years  ago,  when  exploring  the  rich,  pagan,  urn-bearing 
cemetery  of  Dromnakilly,  near  Omagh,  Co.  Tyrone,  I  was  fortunate 
enongh  to  disinter  several  stones,  evidently  the  floors  of  cists.  Each 
of  these  exhibited  lai^  cup-hollows,  or  huUdn-like  excavations,  over 
which  highly  decorated  cinerary  vases  containing  large  quantities  of 
burnt  human  bones  were  found  in  situ^  placed  mouth  downward.  Two 
of  these  stones  I  have  deposited  in  the  Kilkenny  Museum.  (See  Plate 
XVI.,  figs.  1  and  2 ;  see  also  Plate  XVIII.,  fig.  3.)  Now  here  at 
least  four  well-marked  bowls  or  hollows  of  the  kind  under  notice 
were  discovered  certainly  associated  with  funeral  rites  or  usages,  upon 
the  exact  nature  of  which,  with  our  present  knowledge,  it  is,  perhaps, 
useless  to  speculate.  This  '^find/'  however,  suggests  the  idea  that 
the  basins  already  referred  to,  as  occurring  in  some  of  our  greater  cam 
chambers,  may  have  been  formerly  surmounted  by  sepulchral  vases  of 
which  no  trace  remains. 

Before  proceeding  further,  it  may  be  well  that  I  should  draw  at- 
tention to  the  characteristics  which  the  hulldna  usually  present.  In 
plan  they  are  invariably  more  or  less  circular,  while  in  section  they 
vary  considerably.  (See  Plate  XYIII.,  fig.  4.)  The  majority  are 
simply  bowl-shaped,  with  a  depth  about  equal  to  their  diameter; 
while  others  present  the  figure  of  an  acutely-pointed  cone.  They 
rarely  exceed  eighteen  inches  in  diameter,  and  it  should  be  observed 
that  many  examples  are  considerably  smaller.  In  not  a  few  instances 
the  hollow  is  fiat-bottomed  and  extremely  shallow — ^sometimes  little 
more  than  a  couple  of  inches  in  extreme  depth. 

Concerning  remains  of  this  class  many  stories  are  current  amongst 
our  country  people ;  but  such  legends  are  scarcely  worthy  of  serious 
attention,  and  not  a  few  of  them  are  obviously  concoctions  of  com- 
paratively recent  times.  In  a  note,  however,  to  the  late  Eev.  F. 
Shearman's  Loea  Patrieiana,  4th  series,  vol.  iii.,  p.  281,  of  the  Journal 
R.H.A,A.L,  an  interesting  reference  to  a  stone  of  the  kind  will  be 
found.  Meagegra^  Xing  of  Leinster,  in  the  first  century  of  the  Chris- 
tian era  is  slain,  and  decapitated  by  Conal  Ceamaeh,  the  champion  of 
Ulster.  The  head  is  laid  upon  a  stone,  and  the  tale  records  ''  that  the 
blood  pierced  the  stone,  and  fiowed  through  it  to  the  ground."  This 
relic  of  pagan  days  is  said  still  to  remain  in  the  stream  opposite  the 
mined  Franciscan  church  of  Clane.  '<  It  is  a  buUdn  stone,  and  has  an 
inverse  conical  cavity  eighteen  inches  deep  and  as  many  wide  on  its 
upper  surface." 
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But,  as  I  may  yentare  to  suggest,  the  hollows  under  notice  may 
have  been  associated  in  some  way  with  other  than  mere'  funeral  or 
sepulchral  ceremonies.  They,  as  already  remarked,  are  numerously 
found  in  the  immediate  vicinity  of  many  of  our  oldest  Christian  estab- 
lishments. In  connexion  with  each  primitive  church  is  generally  a 
well  of  a  class  which  there  is  every  reason  to  believe  was  in  ante- 
Christian  times  in  Ireland  considered  sacred.  With  the  water  of 
many  of  these  founts  St.  Patrick,  and  other  pioneers  of  the  Faith, 
baptized  their  converts.  Hence  the  estimation  in  which  certain 
springs  are  held  with  us  to  this  day.  It  is  very  interesting  to  notice 
how  frequently  a  dtf/^n-stone  is  found  close  to,  or  within  a  short 
distance  of,  a  well.  There  would  seem  to  be  a  close  connexion 
between  them,  and  one  is  usually  considered  by  our  country  people 
as  sacred  as  the  other.  May  not  the  ^ti//dn,  in  common  with  the 
fount,  have  at  times  suggested  a  site  to  the  early  church  builder  ?  and 
may  not  it,  like  the  well,  have  served  some  end  sacred  in  the  imagi- 
nation of  our  pagan  forefathers  ?  Be  this  as  it  may,  two,  at  least,  of 
our  most  remarkable  huUdns  would  appear  to  bear  marks  of  their 
having,  like  certain  of  the  wells,  been  consecrated  to  Christian  pur- 
poses. (See  Plate  XYII.,  fig.  3.)  That  this  idea  may  not  appear  to 
be  overstrained,  I  beg  to  exhibit  a  drawing  and  rubbing  made  from 
a  hitherto  unnoticed  inscription  which  occurs  upon  a  fine  buUdn  rock, 
or  boulder,  situated  in  the  immediate  vicinity  of  the  extremely  ancient 
church  of  Kill-of-the-Grange,  near  Monkstown,  Co.  Dublin.  It  reads 
noM,  and  may  be  considered  to  stand  for  domini,  or  noioiro ;  or,  pos- 
sibly, for  the  words  deo  oFmco  maximo.  Scribings  of  this  class  are 
thus  alluded  to  by  Dr.  Petrie  in  a  letter  addressed  to  the  late  Earl 
of  Dunraven,  and  partly  reproduced  in  the  valuable  work  on  inscrip- 
tions found  in  Ireland,  edited  by  Miss  Stokes : — 

"  With  reference  to  the  antiquity  of  your  incised  Kerry  crosses,  I 
do  not  know  what  I  can  add  to  the  simple  expression  of  my  opinion 
that  I  consider  them  unquestionably  of  the  fifth,  or  at  the  latest  sixth, 
century;  and  perhaps  I  should  add  that  such  cross-inscriptions,  as 
well  as  the  letters  dns,  dni,  dno,  or  dns,  diii,  or  dno,  which  so  often 
accompany  them — abbreviations  of  noHnnrs,  Domini,  domino — are 
almost  peculiar  to  the  ancient  territory  of  Kerry  and  its  islands,  in 
which  such  remains,  like  its  Ogham  inscriptions,  are  so  common, 
and  in  which  I  cannot  but  believe  that  Christianity  was  first 
planted." 

The  letters  engraved  on  the  Kill-of-the-Grange  hidldn  are,  as  will 
be  acknowledged  by  experts  in  such  matters,  perhaps  as  old  as  any 
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lapidary  inscription  of  Christian  times  found  in  Ireland.  It  is  not,  I 
believe,  too  much  to  assiune  that  they  were  meant  to  purify  the 
monument  from  its  pagan  associations  and  taint. 

The  Kerry  stones  referred  to  by  Petrie,  together  with  their  dedi- 
catory inscriptions,  exhibit  primitive  incised  or  punched  crosses,  but 
no  name  of  a  person  to  be  commemorated.  The  most  important  of 
these  remains  is  a  pillar-stone  at  Kilmalkedar,  which,  in  addition  to  a 
cross  and  the  letters  nia  (noMnn),  exhibits  on  one  of  its  sides  the 
whole  alphabet  (with  the  exception  of  the  A,  which  has  been  broken 
off)  in  the  debased  Boman  style  of  the  sixth  or  followiug  century. 
The  carving  of  this  aheedarium  would  appear  to  have  been  an  after- 
thought, and  executed  probably  a  century  or  so  later  than  the 
dedicatory  nvi. 

That  in  the  British  Isles,  and  indeed  elsewhere,  certain  pillar- 
stones,  or  other  monuments  venerated  by  pagans,  were  in  the  early 
days  of  the  Church  preserved,  and  even  devoted  to  Christian  purposes, 
is  a  &ct  concerning  which  there  can  be  no  question,  ^e  read,  for 
instance,  that  when  St.  Patrick  on  a  certain  occasion  was  travelling  in 
Conuaught  he  arrived  at  a  place  in  the  present  county  of  Gal  way, 
near  Lough  Hackett,  where  he  found  the  people  worshipping  three 
idols  in  the  form  of  pillar-stones.  These  the  saint  did  not  destroy, 
but  upon  them  he  caused  to  be  inscribed  the  names  of  the  Bedeemer — 
Jesus,  Salvator,  Soter.  (See  IJripartite  Zife^  ii.,  c.  52.)  Many  other 
cases  of  similar  import  might,  if  necessary,  be  brought  forward,  but 
let  one  suffice  for  the  present. 

The  county  Dublin  hulldn  rock  is,  as  far  as  I  know,  the  only 
lettered  example  of  its  class  remaining  in  Ireland.  (See  Plate 
XVni.,  fig.  2.) 

Not  far  from  Enniskillen,  close  to  the  western  shore  of  Brumgay 
Lough,  may  be  seen  a  block  of  hard,  red  sandstone,  rudely  qua* 
drangnlar  in  form,  measuring  ten  feet  in  length  by  six  in  breadth, 
and  rising  to  the  height  of  about  four  feet  above  the  present  level 
of  the  ground.  (See  Plate  XVIII.,  fig.  2.)  Upon  its  upper 
surface  has  been  sunk  a  fine  bulldn,  one  foot  four  inches  in  ^- 
mcter  by  eight  inches  in  depth.  This  cavity,  which  presents  all 
the  appearance  of  having  been  worked  out  with  a  punch,  is  bowl- 
shaped  in  section,  and  in  form  highly  symmetrical.  Upon  its 
base  appears  a  cross,  in  Boman  fashion,  of  the  simplest  kind.  This 
figure,  which  has  been  well  sunk  into  the  stone,  like  the  great 
majority  of  our  early  rock  markings,  must  have  been  produced  by  aid 
of  a  pick.  It  is  certainly  not  incised.  The  presence  of  a  design  of 
any  kind  within  a  bulldn  would  indicate  that  the  hollow  had  not  been 
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intended  to  answer  the  purpose  of  a  mortar.  The  cross  here  found  is 
of  the  earliest  class,  and  may  be  as  old  as  the  dawn  of  Christianity  in 
Erin.  It  occurs  on  a  monument  distant  from  any  cemetery  or  church 
6ite>  and  in  a  situation  so  lonely  that  few  but  herdsmen  ever  come 
that  way.  There  is  no  ancient  road,  pathway,  station,  or  holy  well, 
in  the  neighbourhood.  Tradition  is  silent  concerning  it,  as  also  about 
a  fractured  block  of  sandstone  which  lies  prostrate  a  few  yards  distant : 
the  latter  is,  probably,  a  ruined  dallan.  I  cannot  but  regard  the 
presence  of  the  cross  here  as  very  interesting  and  suggestive.  If,  as 
we  have  seen,  during  an  early  period  of  the  Church  in  Ireland,  as  in 
England  and  upon  the  Continent,  it  was  the  custom,  at  least  occa- 
sionally, to  sanctify  quondam  idolatrous  monuments,  and  utilize  them 
for  Christian  purposes,  may  not  the  character  of  this  hMdn  have  been 
80  transformed  ?  We  wotQd  seem  to  recognize  at  Drumgay  a  form  of 
consecration  differing  only  in  style,  certainly  not  in  spirit,  from  that 
displayed  at  Kill-of-the-Orange — ^the  usual  symbol  of  Christianity 
instead  of  the  dedicatory  noK  for  doxini,  noKmo,  or  doh,  for  the 

words   DEO   OPTIMO   XAXIHO. 

Perhaps  after  the  two  inscribed  hdldns  just  noticed,  the  ten-holed 
example  of  which  I  furnish  a  faithful  drawing,  is  the  most  re- 
markable in  Ireland.  (See  Plate  XYII.,  fig.  2.)  It  stands  on  the 
flhore  of  Upper  Lough  Macnean,  and  close  to  the  ancient  ruined 
parish  church  of  Killinagh.  The  basins,  which  average  about  ten 
inches  in  diameter,  are  of  various  depths,  and  each  is  nearly  filled 
with  a  somewhat  circular  or  oval  stone.  There  is  a  holy  well 
close  at  hand,  dedicated,  like  the  church,  to  St.  Brigid.  The 
iulldn  is  popularly  known  as  ''St.  Brigid's  stone,''  or  altar.  A 
lady,  who  from  infancy  had  resided  in  the  immediate  neighbour- 
hood, was  good  enough  to  inform  me  that  she  had  been  told  when 
a  child  by  her  old  nurse,  who  was  a  native  of  the  district,  that  many 
years  before  this  curious  monument  was  known  amongst  the  people  as 
the  ''cursing-stone." 

I  heard  the  same  story  from  a  very  old  man  who  had  lived  all  his 
life  almost  in  sight  of  the  time-stained  gables  of  the  neglected  and 
mouldering  cilL  It  was  the  custom,  he  said,  when  any  of  the  neigh- 
bours bad  a  grudge  against  a  real  or  supposed  enemy,  and  wished  him 
harm,  to  proceed  to  the  "  altar"  and  anathematize  him,  at  the  same 
time  turning  the  stones  deposited  in  the  basins.  This  practise,  how- 
ever, was  not  carelessly  or  lightly  to  be  indulged  in,  as  the  curses,  when 
undeserved,  were  sure  to  descend  in  full  force  on  the  person  or  pro- 
perty of  their  utterer.  Surely  this  custom  was  at  least  un-Christian  ? 
It  looks  very  like  a  relic  of  paganism,  and,  no  doubt,  so  it  was.     We 
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know  that  in  days  anterior  to  Christianity  a  peculiar  mode  of  cursings 
in  which  the  turning  of  stones  was  part  of  the  proceedings,  prevailed 
amongst  the  people  of  Erin.  Sir  Samuel  Ferguson,  in  **  The  Burial 
of  King  Cormac,"  one  of  his  charming  and  truly  national  poems,  thus 
refers  to  this  archaic  system  of  anathematizing.  The  incident  appeara 
to  have  been  recorded  in  one  of  our  earliest  manuscripts. 

**  They  looeed  their  curse  agamst  the  king ; 
They  cursed  him  in  his  flesh  and  bones ; 
And  daily  in  their  mystic  ring 
They  turned  the  maledictive  stones.'* 

The  cursing-  or  swearing-stones  of  pagan  days  were,  in  all  proba- 
bility, plain.  Those  found  on  early  Christian  alters,  as  at  Inismurray, 
are  sometimes  decorated  with  crosses,  more  or  less  chaste  in  design. 
Portion  of  the  work  on  one  of  the  Inismurray  stones  is  of  extremely 
early  character,  and  reminds  one  most  forcibly  of  a  scribing  which 
occurs  on  the  interior  of  the  pagan  cam  of  Newgrange. 

I  may,  perhaps,  be  permitted  to  remark,  in  passiag,  that  in  some 
of  the  primitive  symbolic  or  decorative  designs  figured  in  our  greater 
cams,  we  may  discover  the  first  germs  of  a  style  of  art,  vaguely  named 
"  Celtic,"  for  the  cultivation  and  development  of  which  Erin,  during 
the  earlier  ages  of  Christianity,  and  even  down  to  the  close  of  the 
twelfth  century,  was  pre-eminently  distinguished.    (See  Plate  XYII., 

At  a  place  called  Keim-an-eigh^  situated  in  an  extremely  wild  dis- 
trict of  the  county  Cork,  may  be  seen  a  grand  five-holed  hdldn  rock. 
Ab  at  KUlinagb,  each  of  its  basins  contains  a  stone ;  but  the  purpose 
for  which  the  latter  had  been  used  is  now  quite  forgotten  by  the 
neighbouring  people.  A  very  absurd  legend  concerning  them  re- 
mains. They  are  supposed  to  have  been  originally  rolls  of  butter 
which  a  certain  woman  had  churned  from  milk  dishonestly  ob- 
tained. Eiachna,  a  local  saint,  is  stated  to  have  been  highly  indig- 
nant when,  contrary  to  his  exhortations,  the  ill-minded  vantigk  would 
still  persist  in  supplying  herself  surreptitiously  with  the  milk  of  other 
people's  cows.  He  determined  at  length  to  make  an  example  of  the 
delinquent ;  and  this  he  accomplished  by  turning  her,  as  well  as  some 
butter  she  was  carrying,  into  stone.  A  dallan^  about  six  feet  in 
height,  rudely  resembling  a  draped  female  figure,  stands  pretty  close 
to  ^e  huUdn.  No  doubt,  in  this  real  or  fancied  resemblance  the  trans- 
formation story  originated.  It  is  well  worthy  of  remark  that  here,  as 
at  Drumgay,  we  find  a  pillar-stone  in  apparent  connexion  with  the 
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hulldn.  I  should  mention  that  the  baains  are  about  one  foot  in  dia- 
meter, and  average  four  or  five  inches  in  depth.  There  is  no  sign  of 
carving  on  the  stones  they  contain,  nor,  as  far  as  I  am  aware,  has  any 
device  been  noticed  on  similar  objects  which  may  be  supposed  to 
belong  to  pagan,  or,  perhaps,  pre-historic  times. 

Enough  has,  probably,  on  this  occasion  been  said  in  illustration  of 
the  larger  huUdn  remains  bearing  in  their  cavities  oval  or  rounded 
stones  which,  there  is  every  reason  to  believe,  were  used  by  our 
ancient  people  for  purposes  not  always  clearly  ascertained,  but  which 
would  appear  occasionally  to  have  been  connected  with  practices  now 
considered  eminently  un-Christian. 

JButtdn  rocks  or  boulders  presenting  basins  in  which  supposed  cere- 
monial stones  are  found  occur  in  many  parts  of  the  countrjr.  But  in- 
finitely more  numerous  are  plain  empty  cavities,  which  appear  singly, 
at  other  times  in  groups,  upon  the  one  monument.  It  is  probable  that 
during  the  accidents  of  ages  anything  movable  which  had  belonged  to 
these  examples  has  long  disappeared.  (See  Plate  XYII.,  fig.  4.)  As  a 
specimen  of  a  plain,  and,  it  may  be  presumed,  denuded,  bulldn^  I  refer 
to  one  which  may  be  seen  on  the  river's  bank,  close  to  the  famous  Abbey 
of  St.  Fechin  at  Cong,  Co.  Galway.  It  is  remarkable  for  the  shallow- 
ness of  some  of  its  hollows,  which  scarcely  exceeds  a  couple  of  inches. 
These,  at  least,  could  never  have  served  as  mortars. 

An  attempt  to  describe  even  one-third  of  the  htdldna  which  remain 
in  Ireland  would  necessarily  require  a  considerable  expenditure  of  time, 
nor  could  a  single  volume  of  moderate  size  contain  all  that  might  be 
brought  forward  in  illustration  of  the  several  peculiarities  which  these 
antiquarian  puzzles  present. 

In  this  sketchy  Paper  I  have  essayed  to  do  little  more  than  point 
to  typical  examples;  yet  I  am  not  without  hope  that  each  known 
variety  has  been  more  or  less  referred  to.  The  rock-basin  or  hulldn 
is  that  confined  to  Ireland ;  it  is  represented  in  most  countries  which 
had  been  occupied  by  a  race  either  wholly  or  in  part  Celtic.  Probably, 
the  most  celebrated  monument  of  this  class  is  the  famous  "  Coronation 
Stone"  (the  history  of  which  has  been  traced  for  many  centuries),  now 
preserved  in  Westminster  Abbey.  I  have  not  myself  seen  this  won- 
derful relic ;  but,  judging  from  a  photograph,  I  do  not  hesitate  to  pro- 
nounce it  a  well-marked  hulldn  of  a  type  which  is  represented  with  us 
in  more  than  one  locality,  and  especially  in  Cleenish  Island,  Lough 
Erne,  not  far  distant  from  Enniskillen.  No  suggestion  like  that  which 
I  now  venture  to  make  has  hitherto,  I  believe,  appeared;  but  then 
very  few  antiquaries  or  writers  on  the  subject  of  British  history  would 
seem  to  have  known  anything  about  the  character  of  our  Irish  hulldn*. 
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XXVII. 

REPORT  OF  EXAMINATION  OF  THE  MOSSES,  HEPATICS, 
AND  LICHENS  OF  THE  MOURNE  MOUNTAIN  MSTMCT. 
Br  HENEY  WILLIAM  LETT,  M.A.,  Dub. 

[Bead  Hat  13,  1889.] 

Iv  the  Spring  of  1883,  tlie  Academy  made  me  a  grant  of  £10  for 
the  purpose  of  inyestigating  the  Mosses  and  Lichens  of  the  Moume 
Monntains. 

I  have  since  then  spent,  from  time  to  time,  upwards  of  eight  weeks 
collecting  specimens  of  the  cryptogamic  flora  of  this  diotrict,  and  have 
now  the  honour  of  presenting  a  report  of  the  result  of  my  rambles  and 
examinations. 

In  the  district  of  the  Moume  Mountains  I  have  included  from 
Sliere  Donard,  in  the  Co.  Down,  on  the  east,  to  Slieve  Oullion,  in  Co. 
Armagh,  on  the  west ;  and  from  Slieve  Croob,  in  Co.  Down,  on  the 
north,  to  CarUngford  Mountain,  in  Co.  Louth,  on  the  south. 

This  area  does  not  coincide  with  the  botanical  divisions  of  the 
Cybele  Hibemica,  but  it  is  more  natural  and  convenient,  the  whole 
district  being  qxdte  distinct  and  separated  by  a  long  distance  from  any 
other  range  of  mountains.  It  includes,  roughly  speaking,  about  560 
square  miles,  the  distance  from  Slieve  Donard  to  Slieve  Oullion  being 
20  miles,  and  from  Slieve  Croob  to  Carlingford  Mountain  28  miles. 

Speaking  petrologically,  the  range  is  composed  of  granite  and  basalt 
veins  intruding  through  each  other,  and  schist.  There  is  no  sandstone 
found  within  the  limits,  and  no  lime  or  kindred  rocks,  except  at  the 
extreme  southern  boundary,  near  the  entrance  to  Carlingford  Lough, 
where  carboniferous  limestone  occurs  in  small  quantity. 

The  scene  of  my  investigations  embraces  varying  elevations,  from 
the  sea  level  where  St.  George's  Channel  laves  the  bases  of  several  of 
the  mountains  up  to  the  highest  of  these  (Slieve  Donard)  which,  at  not 
more  than  one  mile  from  the  coast,  attains  an  elevation  of  2786  feet, 
the  highest  point  in  Ulster.  It  is  intersected  by  deep  valleys  and 
rocky  glens  with  their   streams,  and  contains  several  lakes  and 
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mountain  tarns,  with  a  fair  extent  of  woods.  Being  so  diyendfied,  it 
presents  most  favourable  conditions  for  the  growth  of  those  plants 
which  formed  the  object  of  my  researches. 

The  following  list  contains  275  Mosses,  64  Hepatics,  and  84  Lichens. 
Of  these,  28  Mosses  are  not  included  in  S.  A.  Stewart's  '*  North-East  of 
Ireland  Flora."    These  are :— 


Sphagnum  acutifolium,  ^ 

var. 

deflexum. 

ft                ft 

II 

purpureum. 

tf                            9t 

II 

arctum. 

,,        teres. 

„         cuspidatum, 

i» 

plumosum. 

„         cymbifolium, 

>> 

congestum. 

Dichodontium  pelluciduni 

Iff 

serratum. 

Dicranella  heteromalla, 

>> 

sericea. 

»)                               }9 

II 

stricta. 

Dicranum  scoparium, 

II 

alpestre. 

If                               7t 

II 

turfosum. 

l>                               >» 

II 

spadiceum. 

Campylopus  paradoxus. 

Pottia  Uttoralis. 

Qrimmia  orbicularis. 

„       obtusa. 

I>                      M 

If 

subsimplex. 

„        affinis. 

i>           i> 

»i 

gradlescens. 

Polytrichum  attenuatum. 
Pohlia  ( Webera)  acuminata. 
Thuidium  recognitum. 
Brachythecium  salebrosum. 
Hypnum  eugyrium. 

,,       stellatum,  „ 

Hylocomium  flagellare. 


protensum. 


All  these,  except  the  last  (which  has  been  omitted  from  Stewart's 
list  by  an  oversight),  are  new  to  the  North  of  Ireland,  while  the  fol- 
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lowing  20  Mosses  have  been  recorded  by  me  lor  the  first  time  from 
Ireland: — 


Sphagnum  acntif olium, 

var. 

ascendens. 

n                     9> 

>i 

luridus. 

„         intermedium. 

„         intermedium, 

yy 

pulchrum. 

,y         moUe, 

if 

mulleri. 

„         rigidum. 

Andresea  petrophila, 

1) 

acuminata. 

»           » 

>> 

gracilis. 

„     crassinervis, 

it 

huntii. 

Mollia  seruginoBa, 

n 

ramosissima. 

y,     tortuosa, 

» 

angustifolia. 

» 

sericea. 

Dicranum  seopazium, 

f> 

alpestre. 

9>                           »> 

It 

turfosum. 

>>                            l> 

)) 

spadiceum. 

Campylopus  paradoxus. 
Orimmia  canescens,  „ 

Weissia  intermedia. 
Thuidium  recognitum. 
Brachythecium  salebrosum. 


ericodes. 


It  was  my  original  intention  to  examine  only  the  mosses  and 
lichens,  but  the  latter  proving  to  be  few  in  number,  I  thought  it  better 
to  add  the  hepatics  than  to  reserve  them  for  a  separate  Beport. 

I  may  mention  that  the  lichenologists  who  may  visit  the  Moume 
Mountains  will  be  disappointed  with  the  collections  of  lichens  to  be 
made  on  them.  Many  of  the  tops  are  sub-alpine,  and  various  species 
which  should  be  expected  and  were  looked  out  for  by  myself,  are 
remarkable  for  their  absence,  whilst  even  the  most  common  sorts 
usually  found  in  such  places  are  scarce  and  poor.  I  say  this,  though 
aware  that  I  may  have  overlooked  many  that  will  hereafter  reward 
other  investigators. 

Kor  do  I  think  that,  often  as  I  have  visited  the  breezy  tops,  or 
grubbed  in  the  damp  glens,  or  peered  along  the  lonely  rocks  and  bleak 
slopes  of  the  Moumes,  I  have  exhausted  the  stores  of  hepatics  and 
I  indigenous  to  the  district. 
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My  friend,  the  Rev.  C.  H.  Waddell,  M.A.,  Dub.,  accompanied  me 
in  many  of  my  rambles.  Besides  finding  most  of  the  plants  which  I 
did  he  met  with  several  varieties  that  did  not  fall  to  my  lot. 

My  attention  having  been  primarily  directed  to  the  plants  peculiar 
to  the  elevated  regions,  many  lowland  plants,  whose  habitats  are  found 
within  the  district,  have  not  been  recorded  as  frequently  as  they  might. 
Indeed,  the  lowland  mosses  whose  localities  I  have  noted,  were  in  moat 
cases  picked  up  about  the  base  of  the  mountains  along  the  various  paths 
by  which  I  gained  access  to  the  range. 

It  is  remarkable  that,  up  till  quite  recently,  cryptogamic  botanists 
have  never  found  their  way  into  Moume,  in  the  south  of  the  County 
of  Down.  And  it  is  the  more  remarkable  because  Harris,  in  his 
'*  Description  of  the  County  Down,"  which  was  published  in  1743, 
pointed  to  the  Moume  Mountains  as  a  likely  habitat  of  botanical 
rarities.  Yet  the  several  botanists  who  assisted  with  the  terrestrial 
cryptogams  in  Mackay's  ^' Flora  Hibemica,"  published  in  1836,  do 
not  appear  to  have  visited  them,  there  being  no  reference  to  any 
locality  in  the  district,  so  far  as  I  can  discover,  in  the  descriptions  of 
the  musci,  hepaticse,  and  lichens  in  that  volume. 

Mr.  Templeton  of  Belfast  (who  died  previous  to  the  publication  of 
Mackay's  '*  Flora")  did  collect  some  mosses  among  these  mountains, 
though  his  work  does  not  appear  to.  have  come  under  the  notice  of  Dr. 
Mackay.  For  I  have  seen  a  presentation  copy  of  the  Miueohgiem 
Sibemiem  Spicilegium^  by  Dawson  Turner,  1804,  in  which  there  is 
inscribed  in  the  author's  own  writing,  '*  John  Templeton,  Esq.,  with 
Mr.  D.  Turner's  best  respects  and  thanks  for  his  assistance."  This 
book  is  now  in  the  possession  of  Mr.  Robert  M.  Toung,  C.E.,  Belfast, 
who  kindly  lent  it  to  me,  and  in  it  are  some  notes  in  Mr.  Templeton's 
handwriting  of  the  localities  of  the  occurrence  of  seven  mosses  in  the 
Moumes. 

Dr.  David  Moore,  in  his  '*  Synopsis  of  the  Mosses  of  Ireland " 
{Proe.  jS.  /.  ^.,  vol.  i.,  ser.  n.,  p.  329,  1878),  and  in  his  '*  Report  on 
Irish  Hepatic®"  {Proe,  R.  L  A.,  vol.  ii.,  ser.  n.,  p.  691,  1877),  does 
not  once  mention  the  Moume  Mountains. 

Mr.  S.  A.  Stewart,  in  his  *'  list  of  Mosses  found  in  the  North-east 
of  Ireland,"  which  was  issued  as  an  appendix  to  the  Report  of  the 
Belfast  Naturalists'  Field  Club  for  the  year  1875,  records  81  species 
as  found  in  the  Moumes.  And  in  a  supplement  to  a  list  of  the  mosses 
of  the  sscme  district,  printed  for  the  above  club  in  1884,  he  added 
largely  to  his  original  list  from  the  materials  furnished  by  Mr.  Waddell 
and  myself.    Both  these  lists  were  most  carefully  revised,  and  greatly 
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augmented,  for  the  '*  Flora  of  the  North-east  of  Ireland,"  puhlished 
in  1888,  edited  hy  the  same  painstaking  hotanist,  who  again  had  the 
use  of  all  Mr.  Waddell's  and  my  notes  and  exsieeati. 

And  as  to  the  lichens,  I  know  of  only  one  solitary  Moume  locality 
given  in  Leighton's  **  Lichen  Flora  of  Great  Britain  and  Ireland,'' 
and  none  whatever  in  Admiral  Jones's  collection  of  lichens  in  the 
Science  and  Art  Museum,  Duhlin.  This  is  the  more  curious,  as  Jones 
collected  these  plants  so  diligently  in  Co.  Armagh,  Co.  Antrim,  and 
near  Donaghadee  in  Co.  Down. 

It  may  he  interesting  to  compare  the  numhers  of  mosses  and 
hepatics,  found  in  the  British  Isles,  and  in  Ireland  alone,  and  in  the 
North-east  of  Ireland,  and  in  the  Moume  district.  The  following 
Table  will  enable  this  to  be  done : — 


Spxcibs  and  Va&ixtus. 

M0886B. 

Hepatiofl. 

The  British  Isles, 

Ireland,  as  hy  the  London  Catalogue,  . 
North-east  of  Ireland,          .... 
The  Moume  District, 

711 
394 
826 
275 

233 

154 

76 

64 

The  nomenclature  I  have  used  in  the  mosses  is  that  adopted  by 
Dr.  Braithwaite  in  his  exhaustive  '*  British  Moss  Flora,"  so  far  as  it 
has  yet  appeared,  and  for  the  rest  the  nomenclature  of  Lindberg  in  his 
Musei  8eandinavi€e, 

In  the  hepatics  I  have  chiefly  used  the  names  given  in  the  same 
author's  catalogue. 

It  remains  for  me  to  acknowledge  with  feelings  of  gratitude  the 
assistance  in  determination  of  difficulties  that  I  have  received  from 
time  to  time  from  Dr.  Braithwaite,  Mr.  G.  8.  Holt  of  Manchester, 
Mr.  D.  M'Ardle  of  Glasnevin  Botanic  Garden,  and  Mr.  Wm.  West  of 
Bradford.  Whenever  I  applied  to  them  they  promptly  and  kindly 
afforded  me  the  aid  I  sought. 
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■08BEB. 

SPHAGNUM. 

Sphagnum  acntif olitun,  Ehrh. 

Slieye  Donard,  Slieve  Bignian,  Hen  Mountain,  Shanlieve,  SlieTe 
Martin,  Chimney  Bock  Mountain,  Deer's  Meadow,  Anglesey 
Mountain,  Clermont  Mountain,  Slieye  OuUion,  Pigeon 
Rock  Mountain,  Tollymore  Park :  H.  W.  L. 

Sphagnum  aoutifolium,  var.  deflexum,  Schpr. 

Spinkwee  Eiver  Glen :  H.  W.  L.    Very  rare. 

Sphagnum  acutifolium,  var.  purpureum,  Schpr. 

Ballagh  Park  on  Slieve  Donard,  White  Eiyer  Glen,  Eocky 
Mountain  near  Hilltown,  Slieye  Martin,  Enockharragh 
Hill,  Camlough  Mountain :  H.  W.  L.  Ferry  Hill,  near 
Narrowwater :  Eev.  C.  H.  Waddell.     Not  common. 

Sphagnum  acutifolium,  var.  ruhellum,  Wils. 

Slieye  Donard,  Slieye  Dermot,  Slieyenabrock,  top  of  Shanslieye, 
Anglesey  Mountain,  Clermont  Mountain,  Camlough  Moun- 
tain, Hen  Mountain:  H.  W.  L.  Knockbarragh  Hill:  Key. 
C.  H.  Waddell.    Earo. 

Sphagnum  acutifolium,  f>ar,  luridum,  Hiibn. 

By  the  Bloody  Bum  on  Slieye  Donard,  Slieye  Commedah,  Spink- 
wee Eiyer  Glen,  Chimney  Eock  Mountain,  Shanslieye : 
H.  W.  L.     Not  conmion.    New  to  the  Irish  Flora. 

Sphagnum  acutifolium,  var,  arctum,  Braithw. 

1885,  Top  of  ShansHeye,  Carlingford  Mountain,  White  Eiyer, 
Glen  on  Slieye  Donard :  H.  W.  L.    Very  rare. 

Sphagnum  acutifolium,  var.  ascendens,  Braithw. 

Shanslieye :  H.  W.  L.    New  to  Irish  flora ;  yery  rare. 

Sphagnum  squarrosum,  Pers. 

Donard  Demesne,  near  the  Black  Stairs  on  Slieye  Donard,  Slieye 
Commedah,  Deer's  Meadow:  H.  W.  L.  This  moss  is 
remarkably  rare  in  the  district.  I  found  it  yery  luxuriant 
in  a  small  bog  north  of  Hilltown. 
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Sphagnum  Bqnanrosimi,  var.  teres,  Augst. 

Hen  Mountain :  H.  W.  L.  Very  rare ;  not  recorded  from  any 
other  locality  in  Ireland. 

Sphagnmn  intermeditun,  Hffm. 

Clermont  Mountain,  Deer's  Meadow,  in  the  lake  on  the  Coye 
Mountain :  H.  W.  L.    Bare ;  new  to  Ireland. 

Sphagnum  intermedium,  var.  pulchrum,  Lindh. 

Deer's  Meadow :  H.  W.  L.    Very  rare ;  new  to  Ireland. 

Sphagnum  cuspidatum,  Ehrb. 

Speltha,  Anglesey  Mountain :  H.  W.  L.  Bosstrevor  Mountain : 
Bev.  C.  H.  Waddell.    Very  rare. 

Sphagnum  cuspidatum,  var,  plumosum,  Nees. 

Pools  near  summit  of  Camlough  Mountain,  and  in  a  hog  north  of 
Hilltown  :  H.  W.  L.    Very  rare. 

Sphagnum  moUe,  Sull. 

Bocky  Mountain,  near  Hilltown,  1885,  Hen  Mountain,  1887 : 
H.  W.  L.     Very  rare ;  not  hitherto  recorded  from  Ireland. 

Sphagnum  molle,  var.  mulleri,  Sull. 

Hen  Mountain :  H.  W.  L.  Very  rare ;  not  hitherto  recorded  from 
Ireland. 

Sphagnzm  rigidum,  Schpr. 

Sliere  Donard,  Chimney  Bock  Mountain,  Einahalla,  Hen  Moun- 
tain :  H.  W.  L.     Bare ;  new  to  Ireland. 

Sphagnum  rigidum,  var.  compactum,  Biid. 

Slieye  Donard,  Slieye  Commedah,  Einahalla,  Chimney  Bock 
Mountain :  H.  W.  L.    Bare. 

Sphagniim  subsecundum,  Nees. 

Slieye  Donard,  Slieve  Conmiedah,  ToUymore  Park,  Bocky  Moun- 
tain near  Hilltown  :  H.  W.  L.  Shanlieve,  Knockbarragh. 
and  Anglesey  Mountain :  Bey.  C.  H.  Waddell.  Common, 
and  in  many  places  abundant. 

Sphagnum  subsecundum,  var.  contortum,  Schultz. 

Slieye  Donard,  Eagle  Mountain,  Gruggandoo,  Hen  Moimtain, 
Camlough  Mountain :  H.  W.  L.  Common  in  springs  on  all 
the  mountains. 


272  Proeeeding$  of  the  Royal  Iiiah  Academy. 

Sphagntun  Bnbsecundiiin,  ror.  obesain,  Wils. 

BencFom :  Rev.  C.  H.  Waddell.    Very  rare. 

Sphagnnm  subsecundmn,  var.  auricnlatam,  Schpr. 

Deer's  Meadow,  stream  flowing  from  Off  Mottntain,  1884 :  H. 
W.  L.    Very  rare. 

Sphagnum  tenellom,  Ehrb. 

Hen  Monntain,  Camlough  Monntain :  H.  W.  L.  Very  rare, 
1886. 

Sphagnum  papillosum,  lindb. 

Slieve  Donard,  Slieve  Commedah,  Windy  Gap  near  the  Eagle 
Mountain,  ShanUeve,  Becky  Mountain  near  Hilltown, 
Chimney  Bock  Mountain,  Shanlieve,  Hen  Mountain : 
H.  W.  L.    Common. 

Sphagnum  cymbifolium,  Ehrh. 

White  Biver  Glen,  ToUymore  Park,  Shanlieve,  Spinkwee  Biver 
Glen,  Bocky  Mountain  near  Hilltown,  Slieve  Dermot, 
Anglesey  Mountain :  H.  W.  L.  Enockbarragh  Hill  and 
Bosstrevor  Mountain :  Bev.  C.  H.  Waddell.  Common,  but 
not  abundant. 

Sphagnum  cymbifoUum,  var.  congestum,  Schimp. 

Slievenamaddy,  Spinkwee  Biver  Glen,  Miner's  Hill  Glen : 
H.  W.  L.     Bare. 

ANDBKSiA. 

AndreflBa  petrophila,  Ehrh. 

Slieve  Donard,  on  which  it  descends  to  200  feet  above  the 
sea-level;  Slieve  Meel  Beg,  Bosstrevor  Mountain  near 
Cloughmore,  Chimney  Bock  Mountain,  Pierce's  Castle, 
Tievedochaixagh,  Carlingford  Mountain,  Shanlieve :  H.  W.  L. 
Slieve  Croob  :  S.  A.  Stewart.  Common,  and  very  abundant 
on  schist  on  the  north  slopes  of  the  Moumes. 

Andresda  petrophila,  var.  acuminata,  Schpr. 

Black  Stairs  on  Slieve  Donard,  Slievenamaddy,  Slievenabrock, 
Spinkwee  Biver  Glen  :  H.  W.  L.     New  to  Ireland ;  rare. 
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Andiesa  petrophila,  var.  gracilis,  Schpr. 

Slieve  Donardf  Slieve  Commedah,  Slieve  Maitin:  H.  W.  L. 
North-eaat  of  Eosstreyor  Mountain:  Rev.  C.  H.  WaddelL 
Very  rare ;  new  to  Ireland. 

Andiesa  alpina,  Turn. 

Black  Stairs  on  Slieve  Donard,  Slievenamaddy,  Carlingfon! 
Mountain,  Slievenabiock :  H.  W.  L.  Pigeon  Bock  Moun- 
tain :  Rev.  C.  H.  Waddell.    Not  common. 

Andreaea  rothiii  W.  and  M. 

Bocky  Mountain,  near  Hilltown,  Deer's  Meadow,  Castle  Rocks  on 
Slieve  Commedah,  Cove  Mountain,  Slieve  Bignian,  Chimney 
Rock  Mountain ;  Slieve  Meelbeg :  H.  W.  L.  Common  on 
granite  and  schist,  especially  the  latter. 

Andresa  rothii,  var.  hamata,  Lindb. 

Slieve  Commedah,  Slieve  Martin,  Tievedocharragh :  H.  W.  L. 
Yery  rare.  Specimens  from  the  last-mentioned  locality  have 
peculiar  greenish  tips  to  the  leaves. 

Andre^a  falcata,  Schpr. 

Pierce's  Castle :  H.  W.  L.  Rocky  Mountain,  near  Eolltown  i 
Rev.  C.  H.  Waddell.    Very  rare. 

Andreaea  crassinervis,  Bruch. 

Slieve  Commedah,  Slieve  Dermot:  H.  W.  L.  Shanlieve  and 
Eagle  Mountain :  Rev.  C.  H.  Waddell.    Very  rare. 

Andiesea  crassinervis,  var.  huntii. 

Slieve  Dermot,  Slievenamaddy  :  H.  W.  L.  Very  rare  ;  new  to 
Ireland. 

CATHARINEA. 

Gotharinea  undulata,  Web.  and  Mohr. 

(Atrichum  undulatum,  P.  Beauv.)     ^ 

Slieve  Donard,  ToUymore  Park,  Slievenamaddy,  The  Castle  Bog 
near  Hilltown,  Tievedocharragh,  Anglesey  Mountain,  Moy- 
gannon  Olen,  Knockbarragh  Hill,  Crocknafeola,  The  Deer's 
Meadow,  Camlough  Mountain :  H.  W.  L.  Frequent  through- 
out the  district. 
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Oligotriohum  incnimm  (Huds.),  Lindb. 

(Oligotrichnm  hercynicum,  Ehrh.) 
Slieye  Donaid,  Slievenamaddy,  Slievenabrock,  Bencrom,  Miner's 
Hole  Biver,  Slieve  Commedah,  Pierce's  Castle,  Summit  of 
Slieve  Meel  Beg,  Speltha.  Yery  fine  in  a  disused  gravel 
pit  in  Toll3rmore  Park:  H.  W.  L.  Anglesey  Mountain, 
Carlingford  Mountain  :  Bev.  C.  H.  Waddell.  Frequent  on 
sandy  debris  of  granite  and  schist. 

POLYTBICHXJM. 

Polytrichum  subrotundum,  Huds. 

(Pogonatum  nanum,  P.  Beany.) 
Slieve  Donaid,  at  2000  feet,  and  on  the  lesser  cairn;  Slieve 
Commedah  :  H.  W.  L.     Not  common. 

Polytrichum  nanum,  var,  P  longisetum,  Hampe, 

Moume  Mountains :  Rev.  C.  H.  Waddell.     Very  rare. 

Polytrichum  aloides,  Hedw. 

(Pogonatum  aloides,  P.  Beauv.) 
Along  the  fences  of  the  Mountain-road  between  Eosstrevor  and 
Hilltown,  Narrow  Water  Park,  Eosstrevor  Mountain,  the 
Black  Stairs  on  Slieve  Donard,  Slieve  Commedah,  Knock- 
barragh  Hill :  H.  W.  L.     Frequent  in  the  district. 

Polytrichum  umigerum,  L. 

(Pogonatum  umigerum,  P.  Beauv.) 
The  great  cairn  on  the  top  of  Slieve  Donard,  summit  of  Slieve 
Commedah,  Eosstrevor  Glen,  Slieve  Meel  Beg,  Moygannon 
Glen,  The  Deer's  Meadow,  top  of  Shanslieve:    H.  W.  L. 
Frequent  in  the  district. 

Polytrichum  alpinum,  L. 

(Pogonatum  alpinum,  Eohl.) 
Carlingford  Mountain,  the  lesser  cairn  on  Slieve  Donard,  Slieve 
Commedah,   The  Deer's  Meadow:   H.   W.  L.     Anglesey 
Mountain :    Eev.   C.    H.   Waddell.      Moume    Mountains, 
Templeton.     Seems  to  be  rather  scarce  in  the  district. 

Polytrichum  attenuatum,  Menz. 

Top  of  the  Chimney  Eock  Mountain,  1883:  H.  W.  L.     Very 
rare. 
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Polytrichum  gracile,  Dicks. 

On  granite  blocks,  on  the  shore  of  Lough  Shannagh,  1883 : 
H.  "W.  L.,  and  Kev.  C.  H.  "Waddell.  Woods  at  the  foot  of 
the  Monme  Mountains,  sub  nomine,  P,  paHidtsetum^  T. 
Drummond.  Though  from  these,  the  only  records,  this  moss 
looks  to  be  very  rare,  I  have  no  doubt  it  occurs  frequently 
throughout  the  district,  and  has  been,  and  is  overlooked 
from  its  great  resemblance  to  small  forms  of  P.  commune, 

Polytrichum  piliferum,  Schreb. 

Spinkwee  Eiver  Glen,  Slievenamaddy,  Donard  Lodge  Demesne, 
81ieYe  Commedah,  Shores  of  Lough  Shannagh,  The  Castle 
Bog-road,  summit  of  Slieve  Bignian,  roadsides  between 
Eosstrevor  and  Hilltown:  H.  "W.  L.  Frequent,  and  in 
some  places  abundant. 

Polytrichum  juniperinum,  Willd. 

Anglesey  Mountain  :  Rev.  C.  H.  AVaddell,  Slieve  Donard :  8.  A. 
Stewart.  This  moss  seems  to  have  been  almost  altogether 
overlooked  in  the  district. 

Polytrichum  strictum,  Banks. 

Slieve  Martin,  July,  1884.  On  detached  blocks  of  granite,  some- 
what to  the  west  of  the  Black  Stairs  on  Slieve  Donard,  1885  : 
fi.  W.  L.  This  moss  is  mentioned  by  Templeton  as  having 
been  found  by  him,  but  he  gives  no  defoiite  locality.  Yery 
rare. 

Polytrichum  commune,  L. 

The  lesser  cairn  on  Slieve  Donard,  Slievenamaddy,  Slieve  Gullion, 
Slieve  Martin,  Slievenabrock,  Spinkwee  Biver  Glen,  summit 
of  Slieve  Bignian.  Yery  abundant,  and  of  great  length,  on 
the  northern  slopes  of  the  Butter  Mountain:  H.  W.  L. 
Prequent  in  the  district. 

FISSIDENS. 

Fismdens  incurvus,  Starke. 

Clermont  Mountain,  1885  :  H.  W.  L.     Yery  rare. 

Pissidena  bryoides,  Hedw. 

Near  the  Ivy  Rock  in  Donard  Lodge  Demesne,  Tollymore  Park : 
H.  W.  L.  Worrenpoint:  Rev.  C.  H.  WaddeU,  Not 
common  in  the  district. 
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Fissidens  OBmimdioides,  Hedw. 

The  Black  Stairs  on  Slieve  Donard ;  very  fine  at  this  locality. 
Spinkwee  Eiver  Olen,  Pigeon  Kock  Mountain,  Gamlough 
Mountain,  Carlingford  Mountain,  Anglesey  Mountain :  H» 
W.  L.  Slieve  Croob  :  S.  A.  Stewart.  Moume  Mountains  r 
T.  Drummond.     Rather  scarce. 

Fissidens  tazifolius,  Hedw. 

The  Black  Stairs  on  Slieve  Donard,  ToUymore  Park,  Anglesey 
Mountain:  H.  W.  L.  This  moss  is  not  common  in  the 
mountains,  though  very  frequently  met  with  in  the  lowlands 
of  the  district. 

Fissidens  adiantoides,  Hedw. 

Slieve  Dermot,  on  blocks  of  schist  on  Kosstrevor  Mountain,. 
The  Black  Stairs  on  Slieve  Donard,  Anglesey  Mountain, 
near  Warrenpoint,  Glonallon,  Leitrim  Hill  near  Hilltown, 
Fofanny,  Slievenabrock,  Pigeon  Rock  Mountain :  H.  W.  L. 
Knockbarragh  Hill,  Moygannon  Glen :  Rev.  C.  H.  Waddell 
Frequent  throughout  the  range. 

LEUCOBRYUM. 

Leucobryum  glaucum,  Schimp. 

By  the  side  of  the  Shimna  River,  under  trees,  in  ToUymore  Park ; 
at  1 600  feet  on  Slieve  Donard ;  on  detached  ba^t  blocks  on 
Thomas'  Mountain,  Ticvedocharragh,  Rocky  Mountain,  near 
Hilltown:  H.  W.  L.  Rosstrevor  Mountain,  Carlingford 
Mountain:  Rev.  C.  H.  "Waddell.  Slieve  Donard:  S.  A. 
Stewart.  This  moss  is  nowhere  abundant  or  luxuriant  in 
the  district;  there  are  a  few  localities  where  the  peculiar 
raised  cushions  are  rather  numerous,  but  they  are  of  small 
size. 

PLEURIDIUM. 

Plenridium  subulatum,  Rabenh. 

Near  Scarva :  H.  W.  L.  Clay  banks  near  Warrenpoint :  Rev.  C* 
H.  Waddell.  This  moss  will  probably  be  found  hereafter 
in  other  suitable  localities. 
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Plearidimn  altemifolium,  Rabenh. 

Growing,  mixed  with  Fisstdens  ineurvui,  on  a  shaded  clay  banlr, 
by  the  side  of  a  stream  flowing  north-east  from  Clermont 
Mountain :  H.  W.  L.  Bank  near  Warrenpoint :  Bey.  C.  H. 
Waddell.    Very  rare. 

DITRICHUM. 
Ditrichum  homomallnm,  Hampe. 

The  Deer's  Meadow,  ToUymore  Park,  the  Black  Stairs  on 
Slieve  Donard,  by  the  side  of  a  stream  flowing  north-east 
from  Clermont  Mountain,  Tidlybranigan,  the  Off  Mountain, 
by  the  Golden  River  on  Carlingford  Mountain,  the  White 
River  Glen:  H.  W.  L.  Rosstrevor  Mountain,  Anglesey 
Mountain :  Rev.  C.  H.  Waddell.     Frequent  in  the  district. 

Ditrichum  flexicaule,  Hampe. 

In  a  quarry  near  Carlingford :  Rev.  C.  H.  Waddell.  Very  rare 
in  the  district. 

DICRANELLA. 

Dicianella  heteromalla,  Sch. 

Slieve  Donard;  Slieve  Commedah,  at  1900  feet;  Ben  Crom ; 
Deer's  Meadow ;  Windy  Gap,  near  the  Eagle  Mountain ; 
ToUymore  Park ;  Rocky  Mountain,  near  Hilltown ;  Knock- 
barragh  Hill;  Castle  Bog:  H.  W.  L.  Carlingford  Moun- 
tain, Anglesey  Mountain  :  Rev.  C.  H.  Waddell.  Abundant 
on  summit  of  Slieve  Donard,  at  1800  feet.  Slieve  Croob  : 
S.  A.  Stewart.    Abundant  and  pretty  common. 

Dicranella  heteromalla,  var.  sericea,  Sch. 

Warrenpoint,  Black  Rocks  on  Slievenamaddy,  shady  bank  in 
ToUymore  Park :  H.  W.  L.     Very  rare  ;  new  to  Ireland. 

DicraneUa  heteromaUa,  var.  stricta,  Sch. 

Anglesey  Mountain :  Rev.  C.  H.  WaddeU.     Very  rare. 

Dicranella  cerviculata,  Sch. 

Slievenamaddy,  Pigeon  Rock  Mountain,  the  Deer's  Meadow : 
H.  W.  L.  Gruggandoo:  Rev.  C.  H.  WaddeU.  Near  the 
summit  of  SHeve  Croob :  S.  A.  Stewart.  This  moss  is  not 
common  in  the  district:  it  is,  without  exception,  always 
found  on  the  peaty  sides  of  drains  in  bogs. 
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AXISOTHECIUM. 

Anisotheciuiii  rabmm,  Lindb. 

(Dicranella  vaiia,  Hedw.) 
Eocky  Mountain  near  Hilltown,  Clermont  Mountain,  the  Deer'a 
Meadow :  H.  W.  L.     Near  Warrenpoint,  banks  of  Kilkeel 
River :  Rer.  C.  H.  AVaddell.    Not  common. 

Anisothedum  mf  escens,  lindb. 

(Dicranella  rufescenB,  Tom.) 
Crown  Fort,  between  Newry  and  Hilltown ;  banks  of  a  stream  on 
north  of  Anglesey  Mountain :  Key.  C.  H.  Waddell.    Very 
rare. 

Anisothecium  squarrosum,  lindb. 

(Dicranella  squarrosa,  Schrad.) 
The  White  River  Olen,  Slieve  Martin,  Slieve  Commedah  at  190O 
feet,  Slievenamaddy,  Shanslieve,  the  Yellow  River  above 
Kilbroney,  Butter  Mountain,  Spinkwee  River  Glen :  H.  W. 
L.  S.  A.  Stewart  records  a  very  large  and  beautiful  form  of 
this  moss  from  Slieve  Donard ;  I  also  found  similar  luxuriant 
plants  of  it  in  the  White  River  Glen,  which  is  bounded  on 
the  east  by  the  precipices  of  Slieve  Donard.  Mr.  J.  Templeton 
mentions  finding  ^*  Dieranum  squarrosum^  on  dripping  rocks, 
on  the  river-side  running  from  Slieve  Donard  towards  the 
Diamond  Mountain";  this  locality  must  be  one  of  the  springs 
at  the  head  of  the  White  River  Glen,  as  no  other  place 
answers  so  well  to  the  description.  Frequent,  but  in  small 
quantities. 

BLINDIA. 
Blindia  acuta,  B.  and  S. 

Slieve  Donard,  Slieve  Commedah,  Slieve  Gullion,  Anglesey  Moun- 
tain, Camlough  Mountain:  H.  W.  L.  This  moss  occurs 
frequently,  and  in  quantity,  in  the  range  from  near  the  sea- 
level,  in  an  old  quany  close  to  the  quay  at  Newcastle,  up  to 
1200  feet,  and  is  especially  abundant  where  the  rock  is 
schist.  Carlingf ord  Mountain,  Rosstrevor  Mountain :  Rev. 
C.  H.  Waddell.  Slieve  Croob :  8.  A.  Stewart.  Under  the 
name  of  ''  Qrimmia  actUa,^^  Mr.  J.  Templeton  records  this 
moss  as  ''found  in  the  hollow  moist  places  about  Slieve 
Donard,  in  fruit,  June  S;Oth,  1805." 
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CAMPTLOPUS. 

Campylopns  atroyiiens,  De  Not. 

Slieye  Martm,  Deer's  Meadow,  Slieve  Gommedali,  Slieve  Donard^ 
Hen  Moimtain,  Rocky  Mountain  near  Hilltown,  Carlingford 
Mountain :  H.  W.  L.  Eosstrevor,  Anglesey  Mountain :  Bey. 
G.  H.  Waddell.  This  moss  does  not  occur  on  Slieve  Donard 
below  900  feet.  Frequent  on  most  of  the  mountains,  but 
always  barren.  I  found  a  slender  bright  green  variety  on 
the  Hen  Mountain,  and  a  green  form,  with  a  reddish  base  to 
the  stems,  on  rocks  on  Tievcdocharragh. 

CampylopuB  brevipilus,  B.  and  S. 

Near  the  Black  Stairs  on  Slieve  Donard,  Slievenabrock,  Slieve 
Commedah,  Slieve  Martin,  Shanslieve :  H.  W.  L.  Not  at  all 
common;  but  it  may  have  been  overlooked  owing  to  ita 
general  resemblance  to  C,  JUxuosw, 

Campylopus  setifolius,  Wils. 

The  Black  Stairs  and  by  the  side  of  Amy's  Eiver  on  Slieve 
Donard,  Slieve  Commedah,  Slievenabrock,  Pigeon  Bock  Moun- 
tain :  H.  W.  L.    Bare. 

Campylopus  fragilis,  B.  and  S. 

Slievenabrock,  the  Black  Stairs  on  Slieve  Donard,  Chimney  Bock 
Mountain,  Shanslieve,  Slieve  Dermot,  Slieve  Beama,  Tievc- 
docharragh, Miner's  Hole  Biver  Glen,  Spinkwee  Biver  Glen, 
Anglesey  Mountain,  Camlough  Mountain :  H.  W.  L.  Slieve 
Croob :  S.  A.  Stewart.     Frequent  in  fine  fruit. 

Campylopus  pyriformis,  Brid. 

Slieve  Donard,  Slieve  Beama,  Slieve  Dermot,  Shanslieve,  Tievc- 
docharragh, the  Black  Bocks  on  Slievenamaddy,  the  Deer's 
Meadow,  Slieve  Gullion :  H.  W.  L.  Bather  scarce  through- 
out the  range. 

Campylopus  flezuosus,  Brid. 

Bencrom,  Slieve  Commedah,  Slieve  Dermot,  Donard  Lodge 
Demesne,  Slievenabrock,  Bloody  Bum  Glen,  Carlingford 
Mountain,  Slieve  Gullion,  Slieve  Meelmore,  Slieve  Martin, 
Butter  Mountain,  Cove  Lake,  Pigeon  Bock  Mountain,  Slieve 
Bignian,  Chimney  Bock  Mountain,  Camlough  Mountain :  H. 
W.  L.  Anglesey  Mountain:  Bev.  C.  H.  WaddeU.  This 
moss  is  common  and  abundant  in  the  district. 
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Campylopns  fiexnosus,  var,  P  paludosus,  Sch. 

The  Deer's  Meadow :  H.  W.  L.  Bare,  and  not  hitherto  recorded 
from  Ireland,  but  perhaps  confounded  with  C.flexuo9us  of 
the  normal  type,  of  which  many  authorities  consider  it 
merely  a  form. 


MCRANOWEISSIA. 

Dicranoweissia  cirrata,  lindb. 

(Weissia  cirrata,  Hedw.) 
Slieye  Donard,   Slieve   Commedah,   Shanlieve,  Pierce's  Castle, 
Tievedocharragh,  Omggandoo,  Altataggart,  Bencrom,  Angle- 
sey Mountain,  Tollymore  Park :  H.  W.  L.    Local,  and  not 
abundant. 

MCRANUM. 

Dicranum  majus,  Sm. 

Tollymore  Park  and  Donaid  Demesne :  H.  W.  L.  Eosstrevor 
Wood:  Rev.  C.  H.  Waddell.  ''Tollymore  Park,  at  the 
waterfall " :  J.  Templcton.  This  moss  is  not  common  in  the 
district. 

Dicranum  bonjeanii,  De  Not. 

Slieve  Dermot,  top  of  Hen  Mountain,  Thomas  Mountain,  Slieve- 
nabrock,  Slieve  Bignian,  Donard  Lodge,  Demesne,  Clermont 
Mountain,  Camlough  Mountain :  H.  W.  L.  Under  the  name 
of  D.  undulatum,  J.  Templeton  notes  this  moss  from  ''  Tulla- 
more  Park,  near  the  "Waterfall." 

Dicranum  scottii,  Turn. 

Shaiilieve,  Hen  Mountain  near  Hilltown,  on  detached  granite 
blocks  on  Slieve  Commedah:  H.  W.  L.  Very  rare.  A 
specimen  of  this  moss  is  in  Thomas  Drummond's  exsiccati  in 
the  Belfast  Museum,  marked  ''  Moume  Mountains." 

Dicranum  fuscescens,  Turn. 

On  shady  rocks,  on  the  north-east  side  of  Slieve  Bignian :  H.  W.  L. 
Very  rare.    Bencrom,  Shanlieve :  Eev.  C.  H.  Waddell. 
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Dicranum  scoparium,  Hedw. 

On  stones  and  trees  in  RosstreTor  Wood,  top  of  Chimney  Eock 
Mountain,  smaller  cairn  on  summit  of  Slieve  Donard, 
Anglesey  Mountain,  Tievedocharragh,  Knockbarragh  Hill, 
ToUymore  Park,  Donard  Demense:  H.  W.  L.  Common. 
"  Tullamore  Park,  on  trees,  June,  1805.  A  variety  from 
Carlingford  Mountain,  24th  May,  1804"  :  J.  Templeton. 

Dicranum  scoparium,  var.  c  orthophyUum,  Erid. 

On  the  lesser  cairn  on  the  summit  of  Slieve  Donard,  on  boulders 
in  Donard  Demesne,  Slievenamaddy,  Slievenabrock,  Eutter 
Mountain,  shady  rocks  in  Tollymore  Park,  Clermont  Moun- 
tain :  H.  "W.  L.  Not  common.  Eosstrevor  Wood :  Rev.  C. 
H.  Waddell. 

Dicranum  scoparium,  var,  P  alpestre,  Hueben. 

Slieve  Donard  at  2000  feet,  Slieve  Commedah,  Slievenabrock, 
Slieve  Martin :  H.  W.  L.  Rare.  Not  before  recorded  from 
Ireland. 

Dicranum  scoparium,  var.  8  turfosum,  Milde. 

Slievenabrock :  H.  W.  L.    Very  rare.    New  to  Ireland. 

Dicranum  scoparium,  var.  spadiceum,  Zettad. 

(F*<foBraithwaite's  "British  Moss-Flora,"  vol.  i.,p.  149.) 

Clermont  Mountain,  26th  June,  1885 :  H.  W.  L.  New  to 
Ireland. 

DICHODONTIUM. 

Dichodontium  pellucidum,  Schpr. 

In  crevices  of  rocks  in  the  stream  at  the  Black  Stairs  on  Slieve 
Donard,  in  Tollymore  Park  on  wet  rocks  by  the  side  of 
the  River  Shimna,  Slievenabrock,  Omeath  Glen,  Clermont 
Mountain :  H.  W.  L.    Rare. 

Dichodontium  pellucidum,  var.  serratum,  Schpr. 

Slievenabrock,  Tollymore  Park, :  H.  W.  L.    Very  rare. 

Dichodontium  pellucidum,  var.  f agimontanum,  Brid. 

At  the  head  of  a  stream  on  Slieve  Martin,  which  flows  towards 
Rosstrevor :  H.  W.  L.    Very  rare. 

B.t.A.  PBOC.,  SRB.  ni.,  VOL.  I.  T 
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ONCOPHORUS. 

Oncophoras  striatum,  Lindb. 

(Shabdoweisfiia  fugax,  Hedw.) 
Slierenabrock,  black  rocks  on  Slieyenamaddy,  Carlingford  Moun- 
tain :    H.  W.  L.      Rare.     J.   Templeton  records  this  as 
Orimmia  striata  from  the  Moume  Mountains. 

Oncophorus  crispatus,  Lindb. 

(EhabdoweiBsia  denticulata,  Brid.) 
The  Black  Stairs  on  Slieve  Donard,  Slievenabrock :  H.  W.  L. 
Two  Mile  River  on  Carlingford  Mountain :    Rev.  C.  H. 
Waddell.    Very  rare. 

CERATODON. 

Ceratodon  purpureus,  Brid. 

This  is  the  most  ubiquitous  and  frequent  moss  found  in  the  dis- 
trict. Yery  common  and  abundant  from  the  sea-loTel,  among 
the  sand-dunes  of  Newcastle,  to  the  highest  point  of  Slieve 
Donard :  H.  "W.  L. 

POTTIA. 

Pottia  truncatula,  Lindb. 

Carlingford  Mountain,  banks  of  the  Shimna  River  near  New- 
castle: H.  W.  L.  Warrenpoint:  Rev.  C.  H.  Waddell. 
Although  recorded  from  so  few  localities,  this  moss  is 
common  throughout  the  district. 

Pottia  littoralis,  Mitt. 

Carlingford  Mountain  :  Rev.  C.  H.  Waddell.    Very  rare. 

Pottia  intermedia,  Fuemr. 

On  the  roadside  near  Kilmore  Church  close  to  Crossgar :  H.  W.  L. 
Rare,  but  probably  overlooked  by  Co.  Down  moss  collectors. 
Templeton  notes  this  plant,  under  the  name  Oymnostomttm 
ohtusum,  as  *^  common  on  ditches  near  Killyleagh,"  which 
place  is  not  far  from  the  Crossgar  locality. 
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TORTULA. 

Tortala  ericsefolia,  Lindb. 

Carlingford  Quarry,  with  young  fruit:  Eev.  C.  H.  Waddell. 
Very  rare. 

Tortula  aloides,  De  Not. 

Wall  at  Bfarrowwater :  Rev.  C.  H.  Waddell.    Very  rare. 

Tortula  muralis,  Hedw. 

Enockbarragli,  HilltowDy  Analong,  the  Deer's  Meadow.  A  large 
variety  occurs  between  Hilltown  and  Tollymore :  H.  W.  L. 
This  moss  is  abundant  wherever  a  suitable  habitat  occurs, 
but  such  walls  are  few  amongst  the  mountains. 

Tortula  ruralis,  Ehrh. 

Very  abundant  among  the  sand-hills  at  Newcastle,  where  also  the 
var.  arenieola  is  frequent,  on  walls  at  Carlingford  :  H.  W.  L. 
Scarce  elsewhere  in  the  district. 

Tortula  papillosa,  Wilson. 

On  aged  white  thorns,  and  elder  near  Loughbrickl and :  H.  W.  L. 
Very  rare ;  but  has  likely  been  overlooked. 

Tortula  montana,  Lindb. 

(Tortula  intermedia,  Brid.) 
Wall  at  Warrenpoint :  Rev.  C.  H.  Waddell.    Very  rare. 

Tortula  subulata,  Hedw. 

Analong,  Knockbarragh  Hill,  on  the  side  of  road  between  Hill- 
town  and  Tollymore  Park,  Loughbrickland:  H.  W.  L.  Near 
Warrenpoint,  Omeath :  Rev.  G.  H.  Waddell. 

MOLLIA. 

Mollia  microstoma,  Lindb. 

(Oymnostomum  microstomum,  Hedw.) 
Omeath  Olen,  near  the  sea  at  the  Bloody  Bridge :  H.  W.  L.    Near 
Warrenpoint :   Rev.  C.  H.  Waddell.     Sandhills  near  New- 
castle :  S.  A.  Stewart.    Very  rare. 

T  2 
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MoUia  viridula,  Lindb. 

(Weissia  controverea,  Hedw.) 
Warrenpoint,  banks  of  Moygannon  Eiver,  Tullybraiiigan  Hill, 
Carlingford  Mountain :  H.  W.  L.     Common  and  abundant  in 
all  suitable  habitats  in  the  district. 

MoUia  littoralis,  Mitt. 

(Trichostomum  mutabile,  Brach.) 
Carlingford  Mountain,  Omeath  Glen,  Einahalla,  on  the  north  face 
of  the  Black  Eock  in  the  town  of  Newcastle:  H.  W.  L. 
Eare. 

MoUia  aeruginosa,  Lindb. 

(Gymnostomum  rupestre,  Schwg.) 
ToUymore  Park,  near  Omeath  Waterfall :  H.  W.  L.    Bare. 

Mollia  esruginosa,  var.  ramosissima,  B.S. 

(Gymnostomum  rupestre,  var.  ramosissimum,  Sch.) 
On  a  wall  under  one  of  the  bridges  over  the  Shimna  BiTer,  in 
ToUymore  Park :    H.  W.  L.     Very  rare,   and  not  before 
recorded  from  Ireland. 

Mollia  tenuirostris,  Lindb. 

(Bidymodon  cylindricus,  Brach.) 
The  Black  Stairs,  on  SUeve  Donard,  SHeve  Bignian,  Pigeon  Park 
Mountain,  ToUymore  Park,  Slievenabrock,  the  Black  Bocka 
on  Slievenamaddy,  SUeve  Dermot,  park  waU  near  Bryans- 
ford  village :  H.  W.  L.  Eosstrevor  Mountain,  CarUngford 
Mountain,  Omeath,  Cove  Mountain,  Rocky  Mountain  near 
HiUtown :  Rev.  C.  H.  WaddeU. 

Mollia  verticiUata,  Lindb. 

(£ucladium  verticiUatum,  L.) 
Close  by  the  WaterfaU  at  the  Black  Stairs  on  SUeve  Donaid : 
H.  W.  L.    Very  rare,  and  in  smaU  quantities. 

MoUia  inclinata,  Lindb. 

(Barbula  inclinata,  Schwg.) 
In  crevices  of  rocks  close  to  the  sea  at  Analong,  mostly  in  com- 
pany with  Qrimmia  maritima :  H.  W.  L.  Sandy  banks  and 
rocks  by  the  sea-shore  at  Onieath :  Rev.  C.  H.  WaddeU ;  by 
whom  it  was  found  also  at  Groomsport  in  the  county  of 
Down,  being  its  first  record  from  Ireland. 
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Mollia  tortuosa,  Schrank. 

(Barbula  tortuosa,  L.) 
Thomas  Motmtaiii,  Garlingford  Mountain,   on  a  wall  west  of 
Bryansford,  Slievenabrock,  Omeath  Biver  Olen :  H.  W.  L. 
BoBstrevor  Mountain :  Bev.  C.  H.  Waddell.    Bare. 

Mollia  tortuosa,  var.  fi  angustifolia,  Braith. 

On  a  wall  west  of  Bryansford :  H.  W.  L.  Very  rare  and  scarce. 
Not  before  recorded  from  Ireland. 

BABBXJLA. 

Barbula  imguiculata.  Dill. 

Shanslieve,  Tievedocharragh,  Tollymore  Park,  Analong,  Altaggart^ 
Warrenpoint,  Bryansford,  Moygannon  Glen:  H.  AV.  L.  Not 
common  or  abundant. 

Barbula  breyifoHa,  Lindb. 

(Tricbostorum  topbaceum,  Brid.) 
Moygannon  Olen,  Knockbarragb,  Bloody  Bridge  near  Newcastle, 
encrusted  with  lime  in  quarry  near  Garlingford,  near  the  sea 
at  Analong,  Tollymore  Park :  H.  W.  L. 

Barbula  curvirostris,  lindb. 

(Gymnostomum  curvirostrum,  Ehrh.) 
Moygannon  Glen,  Omeath  Glen,  Cove  Mountain:  H.W.  L.   Bare. 
Barbula  faUax,  Hedw. 

Knockbarragb  Hill,  Omeath  Glen,  Moygannon  Glen :  H.  AV.  L. 
Anglesey  Mountain,  Greencastle  :  Bev.  C.  H.  AVaddell. 
Bare. 

Barbula  spadicea,  Mitt. 

Wall  of  a  bridge  in  Tollymore  Park,  Newcastle,  wall  at  Narrow- 
water,  Moygannon  Glen:  H.  W.  L.  Bank  of  Omeath  Biver: 
Bev.  C.  H.  Waddell.     Bare. 

Barbula  cylindrica,  Tayl. 

Eoadside  near  Aghaderg  School-house  at  Loughbrickland,  Dro- 
mantine :  H.  W.  L.  In  fine  fruit  at  Omeath  Wateifall : 
Bev.  C.  H.  Waddell.     Very  rare. 

Barbula  revoluta,  Schrader. 

Wall  near  Warrenpoint,  wall  at  Bryansford :  H.  W.  L.  Bather 
scarce. 
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Barbula  convoluta,  Hedw. 

Bridge  in  ToUymore  Park,  wall  at  Tull  jbranigan,  wall  at  Narrow- 
water  :  H.  W.  L.    Scarce. 

Barbula  mbella,  Mitt. 

(Bidymodon  rubellus,  B.  and  S.) 
On  a  wall  north  of  the  Deer's  Meadow,  at  Brook  Cottage  near 
Newcastle,  on  the  Black  Rock  in  the  town  of  Newcastle, 
Moygannon  Glen,  Loughbrickland :  H.  AV.  L.  Anglesey 
Mountain,  Narrowwater :  Eev.  C.  H.  Waddell.  Is  not  com- 
mon or  abundant  in  the  district. 

CINCLIDOTUS. 

Cinclidotas  fontinaloides,  P.  B. 

Abundant  in  the  rocky  bed  of  the  Bann  Biver  between  Hilltown 
and  the  Hen  Mountain :  H.  AV.  L.  This  moss  is  also  abun- 
dant in  the  Lagan  River  near  Maralin,  just  outside  the 
district. 

LEER8IA. 

Leersia  contorta,  lindb. 

(Encalypta  streptocarpa,  Hedw.) 
Walls  of  the  ice-house  on  Slieve  Donard,  wall  by  the  side  of  the 
road  at  the  Ferry  Hill,  near  Narrowwater ;  very  abundant 
and  luxuriant  on  walls  west  of  the  village  of  Bryansford, 
wall  in  Ravensdale  Park  near  Jonesborough,  wall  of  Scarvagh 
Demesne  between  Loughbrickland  and  Scarvagh  :  H.  W.  L. 
On  granite  on  the  Rocky  Mountain  near  Hilltown:  Rev. 
C.  H.  Waddell.    Rare  in  the  district. 

WEBERA. 
Wobera  sessilis,  Lindb. 

(Diphysium  foliosum,  L.) 
Slieve  Donard,  summit  of  Slieve  Bignian,  Pigeon  Rock  Mountain, 
Slieve  Commedah,  Slievenamaddy,  Slievenabrock,  Garling- 
ford  Mountain,  Camlough  Mountain :  H.  W.  L.  Banks  of 
the  Golden  River  on  Carlingf ord  Mountain,  along  the  sides  of 
the  Bloody  Bum :  Rev.  C.  H.  Waddell.  Abundant  in  all 
these  localities,  and  in  fine  fruit.  By  an  oversight,  the 
"Flora  of  the  North-east  of  Ireland"  mentions  this  as  "  rare 
and  barren." 
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GEDOOA. 

Grimmia  pminosa,  Wils. 

Rocks  on  Slieve  Donaid :  H.  W.  L.  Yery  rare ;  only  one  small 
tuft  was  found  in  1883. 

Giimmia  apocarpa,  L. 

Analong,  Bosstrevor  Glen,  Narrowwater  Demesne,  Camlough 
Monntain,  Einahalla ;  a  long  green  form  on  shady  rocks,  by 
the  side  of  the  Shimna  River,  in  ToUjrmore  Park :  H.  W.  L. 
Not  common  in  the  district. 

Giimmia  apocaipa,  var,  rivnlare,  Bridel. 

Yellow  Water  River :  H.  W.  L.  Rare.  Stream  on  north-east  of 
Rosstrevor  Mountain,  and  Knockbarragh  Hill :  Rev.  C.  H. 
WaddeU. 

Giimmia  maritima,  Tom. 

Analong,  Bloody  Bridge,  Maggie's  Leap,  Armar's  Hole:  H.  W.  L. 
Omeath,  Rosstrevor,  Warrenpoint :  Rev.  C.  H.  WaddeU. 
Abundant  on  maritime  rocks. 

Grimmia  orbicularis,  B.  and  S. 

Top  of  a  dry-built  stone  wall,  on  the  Spelga  Mountain:  H.  W.  L. 
Very  rare;  but  most  likely  present  in  other  localities, 
having  been  confounded  with  (?.  pukinata. 

Grimmia  pulvinata,  Dill. 

Rocky  Mountain  near  Hilltown,  Analong,  the  Deer's  Meadow, 
Donard  Lodge  Demesne,  wall  near  Bryansford,  Bridge  of 
Xinahalla :  H.  W.  L.    Not  common  or  abundant. 

Grimmia  decipiens,  Lindb. 

(Grimmia  schultzii,  Brid.) 
Stones  in  fence  between  Hilltown  and  Bryansford,  Ballagh  Park 
on  Slieve  Donard,  Analong,  ToUymore  Park,  Slievenamaddy, 
Tievedocharragh,  the  Black  Stairs  on  Slieve  Donard,  Cler- 
mont Mountain :  H.  W.  L. 

Grimmia  decipiens,  var.  robusta,  Ferg. 

Rocks  above  the  ice-house  on  Slieve  Donard,  rocks  by  stream  on 
Slievenamaddy,  on  stones  of  dry  wall  on  the  Spelga  Moun- 
tain:  H.  W.  L.    Very  rare. 
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Grimmia  fonalis,  Schwg. 

Slieye  Donaid,  Slieyenabrock,  Slieve  Dermot :  H.  W.  L.  Rare. 
I  have  a  remarkable  lax  form  from  the  Black  Stairs  and 
White  Eiver  Glen,  Slieve  Donard. 

Grimmia  trichophylla,  Grey. 

Butter  Mountain,  near  Fofannj  Schoolhouse,  Ballagh  Park  on 
Slieve  Donard,  Slievenabrock,  close  to  the  sea  at  Maggie's 
Leap,  Altaggart  near  Hilltown,  Camlough  Mountain : 
H.  "W.  L.    Analong :  Rev.  C.  H.  Waddell. 

Grimmia  donii,  Sm. 

In  crevices  of  schist  blocks  on  coping  of  dry-built  walls  between 
Tollymore  Park  and  Slievenamaddy,  the  Ballagh  Park  on 
Slieve  Donard,  on  a  granite  block  between  Slieve  Martin  and 
Kilbroney  bog,  on  the  north-east  slope  of  Camlough  Moun- 
tain :  H.  W.  L.    Rare. 

Grimmia  ovata,  W.  and  M. 

The  Black  Staira  on  Slieve  Donard :  H.  W.  L.  A  barren  state. 
Very  rare. 

Grimmia  elliptica,  Am. 

(Racomitrium  ellipticum,  Turn.) 

The  Black  Stairs  on  Slieve  Donard,  Slievenabrock,  Spinkwee 
River  Glen,  the  Black  Rocks  on  Slievenamaddy :  H.  W.  L. 
This  moss  is  rare  throughout  the  range,  and  where  found  is 
not  abundant.  In  Templcton's  Herbarium,  in  the  Belfast 
Museum,  there  is  a  specimen  marked  from  the  ''Moume 
Mountains." 

Grimmia  acicularis,  C.  Muell. 

(Racomitrium  aciculare,  L.) 
Rocky  bed  of  the  Rosstrevor  River  at  Kilbroney,  Spinkwee  River 
Glen,  Slieve  Martin  at  1500  feet,  on  stones  in  Donard  Lodge 
Demesne,  Tievedocharragh,  very  fine  on  schist  in  the  White 
River  Glen,  Chimney  Rock  Mountain,  Slieve  Meel  Beg, 
Windy  Gap  near  the  Eagle  Mountain,  Tollymore  Park, 
Analong  River  Glen,  the  Off  Mountain,  top  of  Slieve  Big- 
nian,  Camlough  Mountain,  Anglesey  Mountain,  Slieve 
GuUion :  H.  W.  L.  Near  Clonallan  :  Rev.  C.  H.  Waddell. 
Common  throughout  the  whole  range. 
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Grimmia  aquatica,  C.  Muell. 

(Bacomitrium  protensum,  A.  Braxm.) 
On  scbiBt  on  Thomas  Mountain,  the  Black  Stairs  on  SlieTO  Don- 
ard,  Slievenamaddy,  SKeve  Meel  Beg,  rocks  in  the  Biver 
Shimna  in  Tollymore  Park :  H.  W.  L.  Bosstrevor  "Wood, 
Knockbarragh  Hill,  and  near  Hilltown:  Bev.  C.  H.  Waddell. 
This  moss  is  rare  in  the  district.  Mr.  T.  Drummond  found 
it  in  the  *'  Moume  Mountains." 

Grimmia  microcarpa,  Gmel. 

(Bacomitrium  sudeticum,  Funck.) 
Slieve  Commedah,   top    of  Shanlieve,   Spelga,   Slieve  GuUion, 
Thomas  Mountain,  and  the  Black  Stairs  on  Slieve  Donard : 
H.  W.  L.     This  moss  is  rare  throughout  the  range. 

Grimmia  heterosticha,  C.  Muell. 

(Bacomitrium  heterostichum,  Hedw.) 
Slievenabrock,  Slieve  Donard  (at  the  Black  Stairs  and  on  the 
Great  Cairn),  Tievedocharragh,  Knockbarragh,  Tollymore 
Park,  Bosstrevor  Wood,  Anglesey  Mountain,  Golden  Biver 
on  Carlingford  Mountain,  Camlough  Mountain :  H.  AV.  L. 
Common  all  over  the  range. 

Grimmia  obtusa,  Lindb. 

(Bacomitrium  heterostichum,  var,  gracilescens,  Br.) 
Shanslieve,    Slieve    Donard,    Slievenamaddy,    Slieve   Bignian : 
H.  W.  L.    Very  rare. 

Grimmia  obtusa,  var.  P  subsimplex,  Lindb. 

The  black  rocks  on  Slievenamaddy,  1885 :  H.  W.  L.  This  rare 
and  beautiful  moss,  which  has  been  only  once  before  found 
in  Ireland,  might  at  first  sight  be  mistaken  for  Grimmia 
faseictdarisy  from  which  Dr.  Braithwaite  has  shown  me  that 
it  is  distinct,  and  that  my  specimen  is  the  true  plant. 

Grimmia  affinis,  Lindb. 

(Bacomitrium  heterostichum,  var.  alopecurum,  Huebn.) 
Thomas  Mountain  and  the  Great  Cairn  on  Slieve  Donard,  Miner'a 
Hole  Biver  Glen,  Slievenabrock,  summit  of  Shanslieve,  sum- 
mit of  Slieve  Bignian,  Bosstrevor  Mountain,  the  Black  Bocks 
on  Slievenamaddy,  Slieve  Commedah:  H.  W.  L.  This  moss 
is  frequent  among  the  range.  Carlingford  Mountain :  Bev. 
C.  H.  Waddell. 
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Orimmia  affinis,  var.  gracilescens,  Lindb. 

A  single  toft  in  a  specimen  of  Orimmia  obtuta  from  the  Lesser 
Cairn  on  Slieve  Donard,  and  also  in  a  gathering  from 
Shanslieve :  H.  W.  L.  Very  rare ;  but  probably  has  been 
overlooked. 

Orimmia  fascicnlaris,  C.  MnelL 

(Bacomitrium  fasciculare,  Brid.) 
Inside  the  roof  of  the  well  on  the  summit  of  Sliere  Donard, 
Tievedocharragh,  Ferry  Hill  near  Fathom :  H.  W.  L.     Not 
common  in  the  district. 

Orimmia  hypnoides,  lindb. 

(Bacomitrium  lanuginosum,  Brid.) 
Sliere  Martin,  most  abundant  on  the  top  of  Slieve  Meel  Beg, 
Slieve  Commedah,  the  Lesser  Cairn  on  Slieve  Donard  (this 
moss  is  scarce  on  the  high  region  of  this  mountain),  top  of 
Chimney  Bock  Mountain,  Bencrom,  on  walls  near  the  Deer's 
Meadow,  Tievedocharragh :  H.  W.  L.  I  got  a  form  with 
falcate  leaves  in  this  last  locality.  Anglesey  Mountain, 
Camlough  Mountain,  Bosstrevor  Mountain:  Bev.  C.  H. 
Waddell. 

Orimmia  canescens,  C.  Muell. 

(Bacomitrium  canescens,  Hedw.) 

Sandhills  near  Newcastle,  roadside  between  Fofanny  and  Bryans- 
ford.  Windy  Oap  near  Eagle  Mountain,  Butter  Mountain, 
Spinkwee  Biver  Olen,  the  Deer's  Meadow,  Anglesey  Moun- 
tain :  H.  W.  L.     Common  throughout  the  range. 

Orimmia  canescens,  var,  ericoides,  C.  Muell. 

(Bacomitrium  canescens,  var.  ericoides,  Schraed.) 
Butter  Mountain,  Anglesey  Mountain.    Very  rare. 

OLYPHOMITBIUM. 
Olyphomitrium  daviesii,  Brid. 

The  Bev.  C.  H.  Waddell  and  I  found  a  very  small  quantity  of 
this  plant  on  basalt  at  the  Black  Stairs  on  Slieve  Donard.  I 
afterwards  got  it  in  very  fine  fruit,  and  in  plenty,  on  schist 
blocks  on  the  east  slope  of  this  mountain.  These  are  the 
only  localities  for  this  moss  in  the  district. 
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Olyphomitrium  polyphyllum,  Mitt. 

(Ptychomitrium  polyphyllum,  Fneme.) 

On  stones  in  KosstreTor  River,  the  Deer's  Meadow,  top  of  Chim- 
ney Bock  Mountain,  Slieve  Donard,  on  detached  blocks  in 
Donard  Demesne,  on  stones  among  the  sandhills  at  Newcastle, 
Carlingfoid  Mountain,  Slieve  Gullion :  H.  W.  L.  Warren- 
point,  Anglesey  Mountain,  Rev.  C.  H.  Waddell.  Of  frequent 
occurrence  in  the  district. 


ANCECTANGIXJM,  Hedw 

Anoectangium  mougeotii,  Lindb. 

(Amphoridium  mougeotii,  B.  and  S.) 

The  Black  Rocks  on  Slievenamaddy,  summit  of  Slieve  Bignian, 
the  Black  Stairs  on  Slieve  Donard,  Pigeon  Rock  Mountain, 
Cove  Mountain,  in  the  Glen  near  the  Waterfall  and  on  a 
rock  close  to  the  sea  at  Omeath:  H.  W.  L.  Tollymore 
Park :  Rev.  C.  H.  Waddell.     Rare. 

PLETJROZYGODON,  Lindb. 

Pleurozygodon  compactum,  Lindb. 

(AncBctangium  compactum,  Sch.) 

Wet  rocks  at  the  head  of  the  White  River  Glen  on  Slieve 
Commedah,  Slievenamaddy  :  H.  W.  L.  Very  rare,  and 
scarce. 

ZTGODON,  Hook.  Tayl. 

Zygodon  viridissimus,  Dicks. 

On  trees  in  Tollymore  Park,  and  near  the  village  of  Bryansf  ord : 
H.  W.  L.  Near  the  waterworks  at  Rosstrevor:  Rev.  C. 
H.  Waddell.     Not  common. 

Zygodon  stirtoni,  Schpr. 

(Zygodon  viridissimus,  var.  rupestris,  Lindb.) 

On  the  wall  of  the  Bloody  Bridge,  near  Newcastle :  on  a  dry 
built  wall,  near  Analong  :  H.  W.  L.     Very  rare. 
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ORTHOTRICHUM,  Hedw. 

Orthotrichum  sazatile,  Brid. 

(Orthotrichum  anomalum,  Hedw.) 
Warrenpoint :  Eev.  C.  H.  Waddell.    Very  rare. 

Orthotrichum  affine,  Schrad. 

Donard  Lodge  Demesne,  ToUymore  Park,  Eademon  Woods,  near 
Loughhrickland :  K.  W.  L. :  on  thatch  of  roof  of  house  at 
Warrenpoint:  Rev.  C.  H.  Waddell.  Frequent  in  these 
localities. 

Orthotrichum  stramineum,  Homsh. 

Orowing  mixed  with  0.  lyeUiiy  on  a  heech-tree  in  Tollymore^ 
Park :  Rev.  C.  H.  Waddell.     Very  rare. 

Oi-thotrichum  diaphanum,  Schrad. 

Donard  Lodge  Demesne,  on  rocks  a;nd  trees  at  Analong  near  the 
Rectory,  near  Loughhrickland :  H.  W.  L.  At  Warren- 
point, on  thatch  of  roof,  and  rocks  near  the  sea :  Rev.  C.  H. 
Waddell.     Scarce. 

Orthotrichum  lyellii,  H.  and  T. 

Trees  in  Bryansford  village  opposite  the  Hotel,  in  fruit  in  Pinne- 
hrogue  Demesne;  and  in  ahundance,  hut  harren  on  a  few 
trees  in  the  neighhourhood  of  Loughhrickland :  H.  W.  L. 
ToUymore  Park  :  Rev.  C.  H.  Waddell.     Rare. 

Orthotrichum  striatum,  Hedw. 

(Orthotrichum  leiocarpum,  B.  and  S.) 
ToUymore  Park,  on  a  tree  near  the  river  Bann  at  Clonduff  Old 
Church,  Loughhrickland  :  H.  W.  L.     Rare. 

Orthotrichum  rivulare.  Turn. 

Near  Brook  Cottage  Newcastle :  H.  W.  L.  Rademon  near 
Crossgar :  S.  A.  Stewart.    Very  rare. 

WEIS8IA.,  Ehrh. 

Weissia  hruchii,  Lindh, 

(XJlota  hruchii,  Homsh.) 
I  found  one  tuft  in  fruit  in  Rosstrevor  Wood :  H.  W.  L.     ToUy- 
more Park,  Rosstrevor  Wood  :  Rev.  C.  H.  WaddeU. 
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Weissia  nlophylla,  Lindb. 

(Ulota  crispa,  Hedw.) 
Tollymore  Park,  Bosstrevor  Wood,  Rademon  Woods :  H.  W.  L. 
Bare. 

Weissia  ulophylla,  var.  P  intermedia,  Schpr. 

(TJlota  intermedia,  Schpr.) 
On  beech,   sycamore,  and  ash -trees,  in  Tollymore  Park,   and 
Donard  Lodge  Demesne.    H.  W.  L.    Bare. 

Weissia  phyllantha,  Lindb. 

(Ulota  phyllantha,  Brid.) 
Tollymore  Park,  stones  in  wall  near  the  sea  at  Analong,  wall 
near  the  sea  at  Narrowwater  Castle,  tree  between  Hilltown 
and  Bryansf ord.    H.  W.  L.     Bosstrevor  Wood :  Bev.  C.  H. 
Waddell. 

FUNABIA,  Schreb. 
Fnnaria  hygrometrica,  L. 

Crocknafeola,  the  8tone  Bridge  in  Donard  Lodge  Demesne, 
Golden  Biver  on  Carlingford  Mountain :  H.  W.  L.  Occurs 
frequently  throughout  the  range. 

Funaria  obtusa,  Lindb. 

(Entosthodon  ericetorum,  Bals.) 
Tollymore  Park,  Amy's  Biver  on  Slieve  Donard,   Moygannon 
Glen,  Anglesey  Mountain :  H.  W.  L.    Bare. 

Funaria  templetoni.  Smith. 

(Entosthodon  templetoni,  Hook.) 
Bosstrevor  Mountain,  Moygannon  Gleo,  the  Black  Stairs  on 
Slieve  Donard,  Slievenabrock,  Pigeon  Bock  Mountain, 
Anglesey  Mountain:  H.  W.  L.  Golden  Biver  on  Carlingford 
Mountain,  Yellow  Water  Biver  between  Bosstrevor  and 
Hilltown:  Bev.  C.  H.  Waddell.  '< Moume  Mountains,  near 
Newcastle:"  T.  Drummond.  Frequent  throughout  the 
range. 

PHY8C0MITBIUM,  L. 
Fhyscomitrum  pyriforme,  L. 

In  a  bog  near  Loughbrickland :  H.  W.  L.  Warrenpoint :  Bev. 
C.  H.  Waddell.  Bare,  but  likely  has  been  overlooked,  as  it 
is  not  readily  recognized  except  when  in  fruit. 
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SPLACHNUM,  L. 

Splachnum  peduncnlatnin,  Lindb. 

(Splachnum  Bphaericuni,  L.  fil.) 

On  the  slope  of  Slieve  Bignian  in  the  Happy  Valley,  TieTedo- 
charragh,  the  Deer's  Meadow,  near  the  Castle  Bog,  Slieve 
Lough  Shannagh :  H.  W.  L.  Bog  between  Hilltown  and 
Bosstrevor,  Eagle  Mountain,  KilkeelKiver  Glen:  Eev.  C. 
H.  Waddell.     Slieve  Croob  :  S.  A.  Stewart.     Frequent. 

Splachnum  ampuUaeeum,  L. 

Bocky  Mountain,  near  Hilltown,  the  Deer's  Meadow :  H.  W.  L. 
Very  rare. 

TETBAPLODON,  Br.  Eur. 

Tetraplodon  bryoides  (Zoeg),  Lindb. 

(Tetraplodon  nmioides,  Hedw.) 
Abundant,  and  in  fine  fruit  in  September,  1883,  on  the  lesser 
cairn  on  summit  of  Slieve  Donard ;  Crocknafeola :  H.  W.  L. 
Bocky  Mountain,  800  feet :  Bev.  C.  H.  Waddell.     Summit 
of  Slieve  Bignian :  S.  A.  Stewart. 

BABTBAMLi,  Hedw. 

Bartramia  ithyphylla,  Brid. 

Slievenabrock,  North-west  of  the  Castle  Bog,  Leitrim  Hill  near 
Hilltown,  Carlingford  Mountain:  H.  W.  L.  Bosstrevor 
Wood :  Bev.  C.  H.  Waddell.    Bare. 

Bartramia  pomiformis,  L. 

Slievenabrock,  Slieve  Meel  Beg,  Spinkwee  Biver  Glen,  White 
Biver  Glen,  Slieve  Bignian,  Camlough  Mountain :  H.  W.  L. 
Abundant  on  schist  rocks,  and  north  slopes  of  the  range. 
This  moss  occurs  also  in  very  small  quantity  at  Loughbrick- 
land,  at  the  north  edge  of  the  district.  Ferryhill  near 
Omeath,  Clonallon,  Enockbarragh :  Bev.  C.  H.  Waddell. 
In  crevices  of  granite  rocks  on  Slieve  Donard  :  S.  A. 
Stewart. 
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Baitramia  f ontana,  Swartz. 

(Philonitis  fontana,  L.) 
The  Black  Stairs  on  SlieTO  Donaid,  very  fine  on  SlieTo  Commedah^ 
Yellow  River  near  Eillroney  Bog,  Slieve  Meel  Bog,  Leitrim 
Hill  near  Hilltown,  Butter  Mountain,  Cove  Mountain, 
Anglesey  Mountain,  Golden  Eiver  on  Carlingford  Mountain  r 
H.  W.  L.  Eosstrevor  Mountain :  Rev.  C.  H.  Waddell. 
Very  abundant  in  all  suitable  habitats  throughout  the 
range. 

Bartramia  fontana,  Swartz,  var.  falcata. 

(Philonitis  fontana,  var.  falcata,  Dehot.) 
Wet  day  banks  on  stream  on  Anglesey  Mountain:  H.  W.  L. 
Very  rare. 

Bartramia  calcarea,  B.  and  S. 

(Philonitis  calcarea,  B.  and  S.) 
I  have  collected  this  in  company  with  the  Rev.  C.  H.  Waddell,  in 
Sandstone  quarry,  at  Eilwarlin,  just  outside  the  boundary  of 
the  district. 

BREUTELIA,  Schpr. 
Breutelia  chrysocoma,  Schpr. 

(Breutelia  arcuata,  Dicks.) 
The  Deer's  Meadow,  ToUymore  Park,  Bencrom,  Slieve  Martin, 
Chimney  Rock  Mountain,  the  Windy  Gap  near  the  Eagle 
Mountain,  Spinkwee  River  Glen,  Rocky  Mountain,  near 
Hilltown,  summit  of  Slieve  Bignian,  Camlough  Mountain, 
Carlingford  Mountain :  H.  W.  L.  Ferry  Hill,  near  Omeath, 
Kilroney  Red  Bog :  Rev.  C.  H.  Waddell.  This  beautiful 
moss  is  of  frequent  occurrence,  and  luxuriant  growth  through- 
out the  range. 

POHLIA,  Schpr. 

Bohlia  acuminata,  Hoppe. 

(Webera  acuminata,  Hoppe.) 
The  Black  Stairs,  on  Slieve  Donard,  Speltha :  H.  W.  L.    Very 
rare. 
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Pohlia  elongata,  Hedw. 

(Webera  elongata,  Dicks.) 
The  Black  Stairs  on  Slieve  Donard,  Bummit  of  Slieve  Commeduh, 
Lesser  Cairn  on  Slieve  Donard,  the  Black  Bocks  on  Slieve 
Namaddy :   H.  W.  L.     Anglesey  Mountain  :   Bey.   C.  H. 
Waddell.    Bare. 

Pohlia  nutans,  Schreb. 

(Webera  nutans,  Schreb.) 
Slieve  Commedah,  Spelga,  Tievedocharragh,  Slieve  Martin, 
Chimney  Bock  Mountain,  Pierce's  Castle,  Anglesey  Mountain, 
Slieve  Meel  Beg,  the  Deer's  Meadow,  Slieve  Donard,  on 
shady  sides  of  Bloodybum  Glen  with  bright  red  capsules : 
H.  W.  L.  Warrenpoint :  Bev,  C.  H.  Waddell.  Ascending 
to  2000  feet  on  Slieve  Donard :  S.  A.  Stewart. 

Pohlia  cruda,  Lindb. 

(Webera  cruda,  Schreb.) 
The  Black  Stairs,  on  Slieve  Donaid,  Oct.,  1884  :  H.  W.  L.  Very 
rare. 

Pohlia  annotina,  L. 

(Webera  annotina,  Hedw.) 
Slieve  Donard  above  the  Black  Stairs,  Slieve  Bignian :  H.  W.  L. 
Very  rare. 

Pohlia  albicans,  Lindb. 

(Webera  albicans,  Wahl.) 
Abundant  at  and  by  the  streamlet  above  the  Black  Stairs,  on 
Slieve  Donard,  inside  roof  of  wayside  well  near  Fofanny, 
Banks  of  the  Shimna  Biver,  Slieve  Gullion:  H.  W.  L. 
Anglesey  Mountain,  Yellow  Water  Biver  near  Kilbroney 
Bog :  Bev.  C.  H.  Waddell.    Not  common. 

BBTTJM,  Dill. 
Bryum  inclinatum,  Swartz. 

On  a  peat  bank  above  the  Black  Stairs  on  Slieve  Donard,  1884  : 
H.  W.  L.    Very  rare. 

Bryum  bimum,  Schreb. 

The  Black  Stairs  on  Slieve  Donard,  Anglesey  Mountain,  Old 
bog  drains  in  Deer's  Meadow  :  H.  W.  L.  Bosstrevor 
Mountain,  on  a  mountain  south  of  ToUymore :  Bev.  C.  H. 
Waddell.    Bare. 
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Brynm  mnrale,  Wilson. 

This  was  found  by  me  in  1883,  at  Moira,  just  outside  the  district. 
Very  rare. 

Bryum  alpinum,  L. 

Slieye  Donard,  the  ivy  rock  in  Donard  Lodge  Demesne,  SlioTena- 
brock,  Slievenamaddy,  White  River  Glen,  Carlingford.  This 
moss  is  abundant  and  of  luxuriant  growth  in  all  these 
localities,  but  always  barren :  H.  W.  L.  Anglesey  Mountain : 
Bev.  G.  K.  Waddell.  ''  Descending  to  near  the  sea  level  on 
Slieve  Donard"  :  S.  A.  Stewart.  I  verified  this  last  record, 
having  found  this  moss  on  rocks  close  to  the  sea  margin  on 
the  base  of  the  east  slope  of  the  mountain. 

Biynm  cseei&pititium,  L. 

Tievedocharragh,  Fofanny,  the  Deer's  Meadow :  H.  W.  L.  Clon- 
allon:  Bev.  C.  H.  Waddell.   Not  at  all  common  in  the  district. 

Bzyum  argenteum,  L. 

On  a  wall  in  Donard  Demesne  :  H.  W.  L.  On  thatch  of  a  roof 
at  Warrenpoint :  Bev.  C.  H.  WaddelL  By  no  means 
common  in  the  district. 

Bryum  capillare,  L. 

Yery  fine  in  Tollymore  Park,  with  very  bright  red  capsules  on 
the  Stone  Bridge  in  Donard  Lodge  Demesne,  the  Black 
Stairs  on  Slieve  Donard,  Slievenabrock,  Knockbarragh  Hill, 
Narrowwater,  Analong,  the  Deer's  Meadow,  Moygannon 
Glen,  Fofanny:  H.  W.  L.  Common,  and  frequently  of 
very  luxuriant  growth  in  the  district. 

Bryum  capillare,  vor.  majus. 

Li  the  Ballagh  Park  on  east  slope  of  Slieve  Donard :  H.  W.  L. 

Bryum  pallens,  Schwartz. 

Anglesey  Mountain,  Clermont  Mountain,  the  Deer's  Meadow, 
the  Black  Stairs  on  Slieve  Donard :  H.  W.  L.    Bare. 

Biyum  ventricosum,  Dicks. 

(Bryum  pseudotriquetrum,  Hedw.) 
White  Biver  Glen  north  of  Slieve  Donard,  Carlingford  Mountain  ; 
Anglesey  Mountain,  Analong,  Bosstrevor  Mountain,  Leitrim, 
near  Hilltown,  Spinkwee  Biver  Glen,  Moygazmon  Glen, 
Gamlough  Mountain:  H.  W.  L.  Of  frequent  occurrence 
throughout  the  district. 

B.I.4.  PSOC.,  SXB.  m.,  VOL.  I.  Z 
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Bryum  filiforme,  Schpr. 

The  Black  Stairs  on  Slieve  Donard,  Tollymore  Park  by  side  of 
the  Shimna  Eiver,  near  the  'Wateifall  in  Omeath  Glen : 
H.  W.  L.    Bare. 


mmiM,  Hedw. 

Ifnium  undnlatum,  Hedw. 

The  Black  Stairs  on  Slieve  Donard ;  very  fine,  and  approaching  in 
size  and  appearance  a  small  fern,  found  in  crevices  under  loose 
blocks  of  granite  on  Slievenamaddy ;  very  abundant  by  side 
of  road  west  of  Bryansford ;  in  fine  and  abundant  fruit  under 
shrubs  in  Narrowwater  Demesne ;  Tollymore  Park:  H.  W.  L. 
Bosstrevor  Wood :  Bev.  C.  H.  WaddeU.  Common  and  abun- 
dant in  suitable  habitats  throughout  the  range. 

Ifnium  rostratum,  Schrad. 

Wall  of  old  bridge  Tollymore  Park:  H.  W.  L.  Bosstrevor 
Wood,  Moygannon  Glen :  Bev.  C.  K.  WaddelL  This  moss 
is  probably  of  more  frequent  occurrence,  though  the  records 
of  finds  are  so  few;  it  has  probably  been  overlooked  for 
M.  punetatum, 

Mnium  homum,  L. 

Very  abundant  in  extensive  patches  and  in  fine  fruit  in  Bosstrevor 
Wood,  Chimney  Bock  Mountain,  Slieve  Donard,  Anglesey 
Mountain,  Tollymore  Park,  very  luxuriant  at  the  Black  Bocks 
on  Slievenamaddy,  Slieve  Commedah,  H.  W.  L.  Carlingford 
Mountain :  Bev.  C.  H.  Waddell.  Common  and  abundant  in 
the  district. 

Mnium  punetatum,  Hedw. 

Carlingford  Mountain,  the  Black  Stairs  on  Slieve  Donard, 
Anglesey  Mountain,  Bosstrevor  Mountain,  roadside  near 
Fofanny,  the  Black  Bocks  on  Slievenamaddy,  Tollymore 
Park,  Spinkwee  Biver  Glen,  the  Deer's  Meadow,  Clermont 
Mountain,  Bademon  Woods :  H.  W.  L.  Enockbarragh  Hill, 
Warrenpoint :  Bev.  C.  H.  Waddell. 
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F0NTINALI8,  DiU. 

Fontinalis  antipyretica,  L. 

Bosstreyor  River,  Tollymore  Park  in  both  the  Shinma  and 
Spinkwee  Bivers,  most  abundant  in  one  of  the  streams  that 
constitute  the  head-waters  of  the  Bann  Biver  in  the  Deer's 
Meadow :  H.  W.  L.     Frequent  in  some  places  in  the  district. 

Fontinalis  squamosa,  L. 

On  stones  in  bed  of  river  near  Kilbroney :  H.  W.  L.     Very  rare. 

HEDWIQIA,  Web. 
Hedwigia  albicans,  Web. 

(Hedwigia  ciliata,  Dicks.) 

Slieve  Donaid  (descending  to  200  feet  above  sea-level),  Enock- 
barragh  Hill,  Slievenamaddy,  Bilbroney  Bog,  Spinkwee 
Biver  Glen,  Tievedocharragh,  Clonallon  at  fifty  feet  above 
sea-level,  Shanslieve,  Garlingford  Mountain,  Camlough  Moun- 
tain. Scarce  in  this  latter  locality:  H.  W.  L.  Anglesey 
Mountain :  Bev.  G.  H.  Waddell.  Frequent  throughout  the 
range. 

CBTPHLEA,  Hedw. 

Cryphsa  arborea  (Huds.),  landb. 

(Cryphffia  heteromalla,  Hedw.) 
Near  Analong :  H.  W.  L.    Very  rare  among  the  mountains,  but 
is  abundant  about  Loughbrickland. 

NECKEBA,  L. 
Neckera  crispa,  L. 

The  Black  Stairs  on  Slieve  Donard,  Tollymore  Park,  (Golden 
Biver  bank  on  Garlingford  Mountain :  H.  W.  L.    Bare. 

Neckera  complanatay  L. 

Tollymore  Park,  Bocky  Mountain  near  Hilltown,  Bademon  Woods : 
H.  W.  L.  Not  common  among  the  mountains ;  but  abun- 
dant in  some  of  the  woods. 

Z2 
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HOMALIA,  Schreb. 

Homalia  trichomanoideB,  Schreb. 

Lougbbrickland:  H.  W.  L.  Warrenpoint :  Kev,  C.  H.  WaddelL 
Eare. 

PTERIGOPHTLLTJM,  Brid. 

Pterigophyllam  lacenB,  Brid. 

(Hookeria  lucens,  Wils.) 
White  Eiyer  Glen  and  the  Ivy  Eock  on  Slieve  Donard,  Yellow 
Water  Eiver  between  Hilltown  and  Kilbroney  Bog,  Tollymore 
Park :  H.  W.  L.    Narrowwater  Demesne,  BoBstrevor  Wood  : 
Bev.  C.  H.  Waddell. 

SPtt^aiOCEPHALXJS,  lindb. 

SphsBrocephaluB  palnstriB,  Lindb. 

(Aulacomnion  palustre,  L.) 
Slieve  Commedah,  Slievenabrock,  Anglesey  Mountain,  the  Deer's 
Meadow,  Camlough  Mountain:  H.  W. L.    Bosstrevor  Moun- 
tain, Enockbarragh  Hill,  Kilbroney  red  bog:  Bev.  C.  H. 
Waddell.    Occurs  frequently,  but  is  nowhere  abundant. 

HETEBOCLADIXTM,  Schpr. 

Heterocladium  heteropterum,  Schpr. 

Slieve  Donard,  Slieve  Meel  Beg  (1200  feet),  Slievenamaddy, 
Windy  Gap  near  Eagle  Mountain,  Spinkwee  Biver  Glen, 
summit  of  Slieve  Bignian :  H.  W.  L.  Bosstrevor  Mountain, 
Anglesey  Mountain,  Yellowwater  Biver :  Bev.  C.  H. 
Waddell.  Prequent,  but  never  in  any  abundance,  through- 
out the  range. 

THUEDIUM,  Neck. 

Thuidium  tamariscifoHum,  lindb. 

(Thuidium  tamariscinum,  Hedw.) 
The  Ivy  rock  on  Slieve  Donard,   Tievedocharragh,   Tollymore 
Park,  Bosstrevor  Wood:    H.  W.  L.    Very  frequent  and 
abundant  throughout  the  whole  district. 
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Thuidiam  recognitum,  Kedw. 

Anglesey  Mountain,  near  Omeath :  H.  W.  L.  Very  rare,  and 
not  hitherto  recorded  from  Ireland.  This  moss  is  described 
as  growing  ''  on  limestone  rocks  and  chalk  hills  "  ;  but  there 
are  neither  where  I  got  this,  and  the  nearest  lime  to  the  spot 
is  some  five  miles  distant,  at  the  Carlingford  quarries.  Mr. 
G.  A.  Holt  decided  that  this  is  unmistakably  the  plant 
collected  by  me. 

POROTRICHIIM,  Mitt. 
Porotrichum  alopecurum,  Mitt. 

(Thamnium  alopecurum,  L.) 
Tollymore  Park,  Carlingford  Mountain:  H.  W.  L.    Bosstrevor 
Mountain,  Moygannon  Glen:   Rev.  C.  K.  Waddell.    Not 
common  in  the  district. 

CLIMACITJM,  L. 

Climacium  dendroides,  L. 

Sandhills  near  Newcastle :  H.  W.  L.  Clonallon :  Bey.  C.  H. 
Waddell.  Bare,  except  at  the  first-mentioned  locality.  I 
found  this  moss  on  the  north  shore  of  Loughbrickland,  car- 
peting many  square  yards,  where  the  abundant  fruit  actually 
gave  a  ruddy  tinge  to  the  surface. 

ISOTKECIUM,  Brid. 
Isothecium  myurum,  Brid. 

Slieye  Donard,  Narrowwater  Demesne,  Slievenabrock,  Tullyree, 
Tollymore  Park  :  H.  W.  L.  Clonallon,  Anglesey  Mountain  : 
Bev.  C.  H.  Waddell.     Common. 

Isothecium  myurum,  var.  elongatum,  Schpr. 

Blievenabrock,  on  a  wet  peat  bank,  1886  :  H.  W.  L.    Very  rare. 

HOMALOTKECITJM,  Schpr. 

Homalothedum  sericeum,  L. 

Bosstrevor  Mountain,  Spelga,  Fofanny :  H.  W.  L.  Warrenpoint: 
Bey.  C.  H.  Waddell.    Not  common  in  the  district. 
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BRACHYTHECnJM,  Schpr. 

Brachythecinm  Balebrosoin,  Uoffm. 

Narrowwater  Demesae,  Moygannon  Glen :  H.  "W.  L.    Rare. 
Brachytheciuxn  glareosam,  B.  &  8. 

Tollymore  Park ;  Ferryhill  near  Omeath  ;  Anglesey  Mountain  : 
H.  W.  L.  From  ttie  few  recorded  localities  this  moss  would 
seem  to  be  rare,  but  it  will  probably  be  found  to  be  common, 
and  to  have  been  overlooked  owing  to  its  resemblance  to 
B.  ndahulum  and  JEurhynehium  striatum. 

Brachytbecium  albicans,  Keck. 

Sandhills  near  Newcastle :  H.  W.  L.  In  abundance  in  some 
spots,  but  not  recorded  elsewhere,  except  from  Greenore,  by 
the  Rev.  C.  H.  Waddell. 

Brachythecinm  velutinum,  L. 

Banks  of  the  Shimna  river  near  Newcastle,  the  Bloodybum 
Glen,  on  a  tree  near  Bryansford :  H.  W.  L.  Not  common, 
but  has  probably  been  overlooked  in  the  district. 

Brachythecinm  rutabulum,  L. 

Bloody  Bridge,  Tollymore  Park,  Brook  Cottage  near  New- 
castle, the  Deer's  Meadow,  Slieve  Donard,  Clonallon; 
Fofanny  :  H.  W.  L.     Common. 

Brachytbecium  rivulare,  B.  &  S. 

By  the  River  Shimna  in  Tollymore  Park,  Slieve  Commedah, 
White  River  Glen  on  Slieve  Donard,  Slievenabrock, 
Slieve  Dermot,  Anglesey  Mountain :  H.  W.  L.  Warren- 
point,  Rosstrevor,  Omeath :  Rev.  C.  H.  Waddell. 

Brachythecinm  viride,  Lam. 

(Brachythecinm  populeum,  Hedw.) 
Maggie's   Leap   near  Newcastle,    Fofanny,    Moygannon   Glen, 
Donard  Lodge  Demesne :  H.  W.  L.     Common. 

Brachythecinm  plumosum,  Swartz. 

(H.  pseudoplumosum,  Brid.) 
Tollymore  Park,  the  Black  Stairs  on  Slieve  Donard,  Moygannon 
Glen,  Slievenabrock,  Spelga,  Anglesey  Mountain :  H.  W.  L. 
Rosstrevor,  Carrickbawn :  Rev.  0.  H.  Waddell.  Slieve 
Croob  :  S.  A.  Stewart.  Common  ;  abundant,  and  fruiting 
freely  throughout  the  ranges. 
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EXTKHYNCHTUM,  Schpr. 

Earbynchiam  myosuroides,  L. 

Tollymore  Park,  the  Ivy  Kock  in  Donard  Lodge  Demesne, 
Tievedocharragh  :  H.  W.  L.  Carlingford  Mountain,  Boss- 
trevor  Wood :  Rev.  C.  H.  Waddell.    Frequent  in  the  district. 

Eorhynchium  striatum,  Schreb. 

Tollymore  Park,  Kosstrevor  Wood,  Slievenabrock,  Anglesey 
Mountain:  H.  W.  L.  Bryansford,  Clonallon,  Narrow- 
water  :  Rev.  C.  H.  Waddell.    Frequent  in  the  district. 

Eorhynchium  swartzii,  Turn. 

The  Ivy  Rock  in  Donard  Demesne,  Tollymore  Park,  Lough - 
brickland :  H.  W.  L.  Rare.  This  moss  has,  in  all  proba- 
bility, been  overlooked  in  the  district. 

Eurhynchium  pumilum,  Wils. 

Aghaderg  Olebe,  near  Loughbrickland  :  H.  W.  L.  On  the 
ground  inside  the  tower  of  Dundrum  Castle :  Rev.  C.  H. 
Waddell. 

Eorhynchium  prselongum,  Dill. 

Tollymore  Park,  Slievenamaddy,  Tullybranigan :  K.  W.  L. 
Slieve  Commedah,  Enockbarragh  Park:  Rev.  C.  H.  Waddell. 
" By  the  river  in  Tollymore  Park"  :  Templeton,  1805. 


HTOCOMIUM,  Schpr. 

Hyocomiom  flagellare,  Dicks. 

The  Black  Stairs  on  Slieve  Donard,  Tollymore  Park,  Butter 
Mountain,  Rosstrevor  Wood,  Slievenabrock,  Anglesey 
Mountain,  Spinkwee  River  Glen,  Yellow  River  near  IKjI- 
broney  Bog,  Miner's  Hole  River  Glen :  H.  W.  L.  Common 
throughout  the  range,  both  in  very  wet  and  dry  places. 
Sub  nomine  Hypnum  umhratunij  **  Tollymore  Park  River"  : 
J.  Templeton.  [This  moss  is  not  included  in  S.  A.  Stewart's 
'N.  E.  Flora,  doubtless  an  oversight.] 
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RHYNCOSTEQITJM,  Schpr. 

Rhyncostegimn  tenellum,  Dicks. 

The  Black  Stairs  on  Slieve  Donard,  by  the  side  of  Amy's 
Eiver  near  the  Quairy  on  Slieve  Donard,  Pamell's  Bridge 
in  ToUymore  Park,  wall  west  of  Bryansford:  H.  W.  L. 
Old  walls  of  Dnndnim  Castle :  S.  A.  Stewart.     Bare. 

Rhyncostegimn  confeitom,  Dicks. 

Ashleigh  near  Newcastle,  Tollymore  Park,  Knockbarragh ; 
H.  W.  L.  Warrenpoint :  Rev.  C.  H.  Waddell.  This  moss 
probably  occurs  in  many  places  in  the  district. 

Rhyncosteginm  msciformc.  Neck. 

The  Black  Stairs  on  Slieve  Donard,  Fo&nny,  Rosstrevor  Olen, 
Slieve  Meel  Beg,  Tollymore  Park :  H.  W.  L.  Not  common 
in  the  district. 

PLAQIOTHECIUM:,  Schpr. 

Plagiothecinm  pulchellum,  Hedw. 

Tollymore  Park :  Rev.  C.  H.  Waddell. 

Plagiothecinm  denticnlatum,  L. 

Chimney  Rock  Mountain,  Cove  Mountain,  the  Black  Stairs  on 
Slieve  Donard,  Slievenabrock,  inside  the  roof  of  the  well 
on  the  top  of  Slieve  Donard,  Slieve  Meel  Beg,  Tollymore 
Park :  H.  W.  L.    Eagle  Mountain :  Rev.  C.  H.  WaddelL 

Plagiothecinm  borrerianum,  Spr. 

The  Black  Stairs  and  Amy's  River  on  Slieve  Donard,  Slieve- 
nabrock, Cove  Mountain,  Tollymore  Park:  H.  W.  L. 
Omeath,   Eagle  Mountain :  Rev.  C.  H.  Waddell. 

Plagiothecinm  sylvaticum,  L. 

The  Black  Stairs  on  Slieve  Donard ;  the  plant  from  this  locality 
is  a  very  beautiful  form  that  may  be  considered  almost  a 
distinct  variety ;  Slievenabrock :  H.  W.  L.  This  moss  is 
very  abundant  in  the  Cove  from  which  the  Cove  Mountain 
takes  its  name,  but  is  not  common  in  the  district.  Stones 
in  Rosstrevor  Wood  :  8.  A.  Stewart. 
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Plagiothecium  undulatum,  L. 

The  Black  Stairs  on  Slieve  Donard,  Tollymore  Park,  Anglesey 
Mountain,  the  Black  Bocks  on  Slieyenamaddy :  H.  W.  L. 
Slieve  Bignian :  Eev.  C.  H.  Waddell.  Abundant  in  many 
localities  throughout  the  range. 

AMBLYSTEGIUM,  Schpr. 

Amblystegium  serpens,  L. 

Narrowwater,  Greenore:  Rev.  C.  H.  Waddell.  This  mosa 
appears  to  have  escaped  notice  except  in  these  two  localities, 
though  it  is  certain  to  be  frequent  in  the  district. 

Amblystegium  riparium,  L. 

Slieve  Commedah,  summit  of  Slieve  Martin,  shores  of  Lough- 
brickland :  H.  W.  L.  Moygannon  Glen,  near  the  B^sstrevor 
Beservoir :  Bev.  C.  H.  Waddell.     Bare. 

HYPNTJM,  Dill. 

Hypnum  exannulatum,  Giimb. 

Glenaveagh,  The  Deer's  Meadow,  1885:  H.  W.  L.  Clermont 
Cairn,   Anglesey  Mountain  :   Bev.  C.  H.  WaddeU.     Bare. 

Hypnum  intermedium,  lind. 

(sH.  sendtnerii,  of  ''  London  Catalogue  of  Mosses.'') 
Carlingf Old  Mountain,  1882 :   Bev.  C.  H.  Waddell. 

Hypnum  revolvens,  Swartz. 

Slieve  Dermot,  Anglesey  Mountain,  Windy  Gap  near  Eagle 
Mountain,  Slieve  Commedah,  Slieve  Donard,  Quarry 
near  Carlingford,  the  Golden  Biver  on  Carlingford  Moun- 
tain, Bosstrevor  Glen,  Pigeon  Bock  Mountain,  the  Deer's. 
Meadow,  Camlough  Moimtain :  H.  W.  L.  Slieve  Croob  : 
8.  A.  Stewart.    Frequent  through  the  range. 

Hypnum  fluitans,  L. 

In  two  springs  near  the  summit  of  Bosstrevor  Mountain,  Slieve 
Dermot,  the  Deer's  Meadow — (this  specimen  has  almost 
falcate  leaves) — in  a  bog  between  Hilltown  and  Bathfri- 
land :  H.  W.  L.    Bare. 
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Hypnum  ancinatam,  Hedw. 

(H.  adnnciim,  L.) 
On  stones   under  trees   near  Amy's    Eiver  in  Donard  Lodge 
Demesne,  on  wet  clayland  in  Tollymore  Park,  along  the 
roadside  to  the  West  of  Bryansford :  H.  W.  L.    Ferryhill, 
near  Omeath  :  Rev.  C.  H.  "Waddell.     Bare. 

Hypnnm  filicinum,  L. 

The  Black  Stairs  on  Slieve  Donard,  the  Deer's  Meadow,  the 
Quarry  at  Carlingford,  Moygannon  Glen,  Slievenamaddy. 
The  specimen  from  this  last  locality  is  a  beautiful  elongated 
form  :  H.  W.  L.  Anglesey  Mountain  ;  Rosstrevor  Moun- 
tain :   Key.  C.  H.  Waddell.     Common  throughout  the  range. 

Hypnum  commutatum,  Hedw. 

The  Black  Stairs  on  Slieve  Donard,  the  Deer's  Meadow,  Slieve- 
nabrock,  Moygannon  Glen,  Tollymore  Park,  the  Quarry 
at  Carlingford :  H.  W.  L.  This  last  specimen  was  much 
encrusted  with  lime.  Rosstrevor  Mountain  :  Rev.  C.  H. 
Waddell.  Not  common,  but  abundant  in  some  of  these 
localities. 

Hypnum  falcatum,  Brid. 

Thomas  Motrntain  on  Slieve  Donard,  the  Gh>lden  River  on 
Carlingford  Mountain,  in  a  small  marsh  dose  to  the  sea  at 
Analong :   H.  W.  L.     Rare. 

Hypnum  cupressiforme,  L. 

Slieve  Donard,  Slieve  Commedah,  Slieve  Gullion,  Shanslieve; 
Butter  Mountain,  Chimney  Rock  Mountain,  Anglesey 
Mountain,  the  Deer's  Meadow,  Slieve  Martin,  Rocky 
Mountain,  near  Hilltown :  H.  W.  L.  Very  common  and 
plentiful  in  the  range. 

Hypnum  cupressiforme,  var,  p  lacunosum.    Wils. 

Maggie's  Leap,  near  ITewcastle,  Slievenabrock,  Anglesey  Moun- 
tain:  H.  W.  L.  Narrowwater :  Rev.  C.  H.  Waddell.  Of 
frequent  occurrence  in  the  district. 

Hypnum  cupressiforme,  var,  y  filiforme.    Bry.  Eur. 

The  Ballagh  on  Slieve  Donard,  Slievenabrock,  Slieve  Meel  Beg, 
Tollymore  Park,  Tievedocharragh,  Carlingford  Mountain : 
H.  W.  L.    Not  common  in  the  range. 
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Hypnum  cnpressiforme,  var.  brevisetum.     Schpr. 

Anglesey  Mountain ;  Ferry  Hill,  near  Omeath  :  H.  W.  L.  Bare. 

Hypnom  cupressifornie,  var,  ericetorum.    Bry.  Eur. 

(H.  cupressiforme  compressum,  Wils.) 

BaUagh  Park,  on  Slieve  Donard,  Anglesey  Mountain :  H.  W.  L. 
Bare. 

Hypnum  resupinatum,  Wils. 

TieTedocharragh,  Bocky  Mountain  near  Hiltown,  Loughbrick- 
land :  H.  W.  L.  Moygannon  Glen :  Bev.  C.  H.  Waddell. 
Bather  rare. 

Hypnum  patientisB,  Lindb. 

Moygannon  Qlen :  H.  W.  L.     Near  Narrowwater,  parrickbawn, 
Bosstrevor  Vicarage  :  Bev.  C.  H.  Waddell.     Bare. 

Hypnum  moUuscum,  Hedw. 

The  Black  Bocks  on  Slieve  Donard — (this  moss  grows  on  perpen- 
dicular rocks  in  this  locality  in  robust  masses,  resembling 
M.  crista-easirensis) — Slieve  Dermot,  Tollymore  Park,  Slieve- 
namaddy,  Slieve  Commedah,  Pigeon  Bock  Mountain, 
Anglesey  Mountain,  Carlingford  Mountain:  H.  W.  L. 
Bosstrevor  Mountain:  Bev.  C.  H.  Waddell.  Frequent 
throughout  the  range. 

Hypnum  palustre,  L. 

On  rocks  in  stream  above  the  Black  Stairs  on  Slieve  Donard, 
very  abundant  on  schist  rocks  in  bed  of  stream  between 
Slieve  Meelbeg  and  the  Butter  Mountain ;  Slievenabroch> 
the  Deer's  Meadow,  Moygannon  Glen  (a  dwarfed  form)  : 
H.  W.  L.  Tollymore  Park  :  Bev.  C.  H.  Waddell.  Bather 
common. 

Hypnum  eugyrium,  Schpr. 

On  a  rock  in  the  stream  immediately  above  the  waterfall  at 
Omeath,  1883 :  Bev.  C.  H.  Waddell.  Very  rare.  This 
specimen  was  in  fruit,  and  is  in  Mr.  Waddell's  herbarium. 
He  and  I  spent  some  time  on  a  subsequent  visit  in  searching 
the  identical  rock  on  which  he  had  found  it,  but  failed  to 
discover  even  a  single  stem. 
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Hypnnm  ocbraceum,  Turn. 

Slieye  Commedah,  Slievenabrock,  the  Deer's  Meadow,  Omeath 
Glen  :  H.  W.  L.  Not  common  except  in  the  small  streams 
in  the  Deer's  Meadow,  where  it  is  very  abundant  and 
luxuriant.    ToUymore  Park :  S.  A,  Stewart. 

Hypnum  steUatum,  Schreb. 

Slievenamaddy,  Pigeon  Bock  Mountain,  Slieye  Donard,  close  to 
the  sea  at  Analong,  Omeath  Glen,  Camlough  Mountain, 
Carlingford  Mountain:  H.  W.  L.  Anglesey  Mountain: 
Rev.  C.  H.  Waddell.  ToUymore  Park :  S.  A.  Stewart.  Kot 
common. 

Hypnum  stellatum,  var.  p  protensum,  Brid. 

Omeath  waterfall,  1886  :  H.  W.  L.    Very  rare. 

Hypnum  giganteum,  Schpr. 

Slieve  Croob  :  S.  A.  Stewart.  This  moss  probably  occurs  in  other 
places  in  the  district,  where  it  has  been  overlooked  owing  to 
its  great  resemblance  to  forms  of  JET.  euspidatum  and  H, 
cordii 


Hypnmn  cordif olium,  Hedw. 

The  Deer's  Meadow,  in  a  wet  hoUow  among  the  sand-hills  at 
Newcastle,  in  fine  fruit  in  a  bog  between  Hilltown  and 
Bathfriland,  H.  W.  L.     Bare  in  the  district. 

Hypnum  sarmentosum,  Wahl. 

Above  the  Black  Stairs  on  Slieve  Donard,  Spring  wee  Biver  Glen, 
White  Biver  Glen,  Shanslieve :  H.  W.  L.     Bare  in  the  range. 

Hypnum  euspidatum,  L. 

Slieve  Donard,  Analong  close  to  the  sea,  ToUymore  Park,  sand- 
lulls  at  Newcastle,  Pofanny,  Moygannon  Glen,  The  Deer's 
Meadow,  Slieve  Commedah,  Anglesey  Mountain :  H.  W.  L. 
Common  and  abundant  in  the  district. 

Hypnum  schreberi,  Ehrh. 

(H.  parietinum,  L.) 
The  Black  Stairs  on  Slieve  Donard,  ShansHeve,  Springwee  Biver 
Glen,  ToUymore  Park,  Chimney  Bock  Mountain,  Ki^ock- 
barragh  HiU,  Bencrom,  Camlough  Mountain,  Anglesey 
Mountain:  H.W.L.  Bosstrevor Wood :  Bev. C. H. WaddeU. 
Common  throughout  the  range. 
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Hypimin  purum,  L. 

Donard  Lodge  Demesne,  Tollymore  Park,  Butter  Mountain, 
Tieyedocharragh,  Anglesey  Mountain,  Camlough  Mountain : 
H.  W.  L,    Very  common  and  abundant  in  the  district. 

Hjpnum  stramineum,  Dicks. 

Glenaveagli,  the  Deer's  Meadow,  bog  between  Hilltown  and 
Bathfriland,  the  Brown  Bog  near  Loughbrickland : 
H.W.  L.  Anglesey  Mountain,  Clermont  Cairn :  Key.  C.  H. 
Waddell.     Bare. 

Hypnum  scorpioides,  L. 

Bosstreyor  Mountain,  Slieyenamaddy,  Pigeon  Bock  Mountain, 
Anglesey  Mountain,  Camlough  Mountain :  H.  W.  L. 
Carlingford  Mountain :  Bev.  C.  H.  Waddell ;  Slieve  Oroob  : 
8.  A.  Stewart.     Bather  uncommon. 

HYLOCOMIUM,  Schpr. 

Hylocomium  prolif emm,  Hedw. 

(Hylocomium  splendens.  Dill.) 

Slieye  Donard,  Spinkwee  Biver  Glen,  Chimney  Bock  Mountain, 
Butter  Mountain,  Knockbarragh  HiU,  Tieyedocharragh, 
Sandhills  at  Newcastle :  H.  W.  L.  Bosstreyor  Wood,  Moy- 
gannon  Glen,  Anglesey  Mountain :  Bey.  C.  H.  Waddell.  At 
2200  feet  on  Slieye  Donard :  S.  A.  Stewart.  Yery  common 
and  abundant  throughout  the  district. 

Hylooomium  breyirostrum,  Ehrh. 

In  fruit  in  a  disused  grayel  pit,  in  Narrowwater  Wood ;  yery 
luxuriant  and  abundant  in  Bademon  Woods:  H.  W.  L. 
Moygannon  Glen :  Bey.  C.  H.  Waddell.  Slieye  Croob :  S.  A. 
Stewart.    Bare  in  the  district. 

Hylocomium  squarrosum,  L. 

The  Black  Stairs  on  Slieye  Donard,  Shanslieye,  Butter  Moun- 
tain, Tollymore  Park,  Spinkwee  Biyer  Glen,  Anglesey 
Mountain,  Carlingford  Mountain ;  a  beautiful  yellow  form 
in  springs  by  the  side  of  Yellow  Water  between  Hilltown 
and  Bosstreyor :  H.  W.  L.  Slieye  Commedah,  2500  feet : 
Bey.  C.  H.  Waddell.  Common  and  abundant  through  the 
range  from  the  sea-leyel  to  top  of  Slieye  Commedah. 
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Hylocomium  loreum,  L. 

Slieye  Dennot,  summit  of  Eagle  Mountain,  Ivy  Bock  and 
Thomas  Mountain  on  Slieve  Donard ;  at  100  feet  above  sea- 
level  in  Donard  Lodge  Demesne  ;  Bencrom ;  very  luxuriant 
and  abundant  on  the  black  rocks  on  Slievenamaddy,  and 
in  many  places  on  the  east  slope  of  Gamlough  Mountain: 
H.  "W.  L.  Rosstrevor  Wood,  Carlingf ord  Mountain :  Rev. 
C.  H.  Waddell.  Slieve  Croob :  S.  A.  Stewart.  Common 
throughout  the  range. 

Hylocomium  triquetrum,  L. 

Slieve  Donard,  Tollymore  Park,  on  stones  in  Rosstrevor  Wood, 
sandhills  near  Newcastle  (a  dwarfed  form) :  H.  W.  L. 
Yery  common  throughout  the  range. 


HEFATIC8. 

FRULLANIA,  Raddi. 
FruUania  dilatata,  Dum. 

Donard  Demesne  and  Tollymore  Park  on  trees,  Tievedocharragh^ 
and  Gamlough  Mountain  on  rocks :  H.  W.  L.  Not  common 
in  the  range. 

FruUania  fragilif olia,  Tayl. 

Cove  Mountain  on  granite :  H.  W.  L.    Very  rare. 

FruUania  tamarisci,  Dum. 

The  Black  Stairs  on  SUeve  Donard,  SHeve  Meel  Beg,  Ballagh 
Park  on  SUeve  Donard,  ToUymore  Park,  Tievedocharragh, 
Knockbarragh  HiU,  SUevenabrock,  Ivy  Rock  in  Donard 
Lodge  Demesne,  KiUeavy,  SUeve  GuUion,  Golden  River 
on  Carlingford  Mountain,  Omeath  WaterfaU :  H.  W.  L. 
Frequent, 

LEJEUNEA,  Mme.  Libert. 

Lejeunea  hamatifoUa.    Hook. 

Near  the  WaterfaU  at  the  Black  Stairs  on  SUeve  Donard,  close 
to  the  WaterfaU  in  Omeath  Glen :  H.  W.  L.    Rare. 
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Lejeunea  patens,  Lindb. 

In  a  bog  on  Carlingford  Mountain :  Key.  C.  H.  Waddell.  Yerj 
rare. 

Lejeunea  calcarea,  Lib. 

Wall  at  the  base  of  a  bridge  over  the  Shinina  Eiver  in  ToUymore 
Park,  Omeath :    Rev.  C.  H.  Waddell.     Very  rare. 

Lejeunea  oyata,  Tayl. 

Slieye  Donard :  H.  W.  L.  On  stem  of  a  holly  at  the  Black 
Stairs  on  Slieve  Donard :  Eev.  C.  H.  Waddell.     Very  rare. 

Lejnnea  serpyllifelia,  Lib. 

ToUymore  Park,  Hen  Mountain,  the  Black  Stairs  on  SHeve 
Donard :  H.  W.  L.    Frequent,  and  sometimes  plentiful. 

Lejeunea  mackaii.  Hook. 

Omeath  Waterfall,  on  rocks ;  on  old  yew  tree  in  ToUymore  Park : 
Rev.  C.  H.  WaddeU.  Very  rare,  not  in  Stewart  and  Corry'& 
Plora. 

RADULA,  Dumortier. 

Badula  complanata,  Dum. 

ClonaUon,  Narrowwater  Demesne,  Loughbrickland :  H.  W.  L. 
Rosstrevor :  Rev.  C.  H.  WaddeU.  Prequent,  but  not  abun- 
dant. 

Eadula  aquUegia,  Tayl. 

On  wet  rushes  in  the  chasm  below  the  WaterfaU  at  the  Black 
Stairs  on  SUeve  Donard :  Rev.  C.  H.  WaddeU.     Very  rare. 

PORELLA,  DiUenius. 
PoreUa  platyphylla,  Dum. 

On  a  bank  at  the  ndlway  embankment  North  ot  Dromore: 
H.  W.  L.  This  plant  has  doubtless  been  overlooked  in  the 
district. 

PLETTROZLA,  Dumortier. 
Flenrozia  purpurea,  Dum. 

Rocky  Mountain  near  HUltown,  Hen  Mountain:  H.  W.  L. 
Very  rare. 
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ANTHELIA,  Dumortier. 

Anthelia  julacea,  Dum. 

Slieve  Donard,  White  Biver  Glen,  Slievenabrook,  Slievenamaddy, 
Bloodybum  Glen,  the  Hare's  Gap,  the  Deer's  Meadow, 
Shandievo  :  H.  W.  L.  I  collected  this  plant  on  bare  rocks, 
pure  deep  peat,  and  imbedded  with  sand  by  the  margins  of 
streams.    Bather  rare. 

TBICHOLEA,  Dumortier. 

Tricholea  tomentella,  Dum. 

By  the  Shinma  Biver  in  ToUymore  Park:  H.  W.  L.  Bosstrevor 
Mountain,  Moyganon  Glen:  Bev.  C.  H.  Waddell.  By  the 
Spinkwee  Biver  at  the  top  of  ToUymore  Park :  S.  A.  Stewart. 
Very  rare. 

BLEPHAEOSTOMA,  Dumortier. 
Blepharostoma  trichophylla,  Dum. 

Amongst  sphagnum  in  ToUymore  Park,  SUevenabrock,  Omeath 
Glen :  H.  W.  L.    Very  rare. 

LEPIDOZIA,  Dumortier. 
Lepidozia  setacea,  Mitt. 

Amongst  sphagnum,  SUevenamaddy,  Hen  Mountain,  Anglesey 
Mountain :  H.  W.  L.  YeUow  Water  Biver :  Bev.  C.  H.  Wad- 
deU.    Bare. 

Lepidozia  reptans.    Dum. 

Bosstrevor  Wood,  on  stones  near  the  Waterworks,  and  creeping 
among  Dicranum  seoparium :  Bev.  C.  H.  WaddeU.  Very  rare, 
and  not  in  Stewart  and  Gerry's  Flora. 

BAZZANIA,  Gray. 

Bazzania  trilobata,  B.  Gr. 

In  dry  shady  nooks  under  stones  on  Thomas  Moimtain,  on  SUeve 
Donard :  H.  W.  L.    Very  rare. 
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ODONTOSCHISMA,  Dmnortier. 

OdontoscHsina  sphagni,  Dam. 

ToUymore  Park ;  Cock  Motmtam :  Bev.  0.  H.  Waddell.    Rare. 

CEPHALOZIA,  Dmnortier. 

Cephalozia  divaricata,  Sm. 

Hen  Mountain,  bog  between  Hilltown  and  Katbfriland,  lakelet 
near  tbe  top  of  Camlougb  Mountain :  H.  W.  L.    Very  rare. 

Cepbalozia  conniyens,  Dicks. 

Slieyenamaddy,  top  of  Camlongh  Monntain :  E.  W.  L.  Very 
rare. 

Cepbalozia  bicnspidata,  Dam. 

Slieve  Donard,  tbe  Deer's  Meadow,  Tolljmore  Park,  Hen 
Mountain,  Miner's  Hole  Eiyer,  Anglesey  Mountain:  H.  W.  L. 
Prequent. 

Cepbalozia  byssacea,  Dum. 

Camlougb  Mountain  among  tbe  radicles  of  Bryum  bimwn: 
H.  W.  L.    Very  rare. 

BACCOGYNA,  Dumortier. 
Saccogyna  vitioulosa,  Dum. 

ToUymore  Park,  Bosstreyor  Mountain,  Donard  Lodge  Demesne, 
Spinkwee  Eiyer  Olen :  H.  W.  L.  Clermont  Caim:  Key.  C.  H. 
Waddell. 

KANTIA,  Gray. 

Kantia  tricbomanis,  B.  Or. 

Slieyenamaddy,  ToUymore  Park,  bog  between  HiUtown  and 
Batbfriland,  CarHngford  Mountain:  H.  W.  L.  Anglesey 
Moimtain,  Karrowwater :  Bey.  C.  H.  WaddelL    Bare. 

Eantia  arguta,  lindb. 

SUeye  Donard,  Hen  Mountain,  Wanenpoint,  tbe  Black  Stairs  on 
SUeye  Donard,  SUeyenamaddy :  H.  W.  L.  ClonaUon,  by 
tbe  YeUow  Water  Biyer:  Bey.  C.  H.  WaddeU.    Frequent. 

B.I.A.  PBOC.,  BSB.  m.,  yOL.  I.  2  A 
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8CAPANIA,  Dumortier. 

Scapania  undulata,  Dum. 

Slieve  Donard  (at  1700  feet),  Slieve  Bignian,  the  Deer's  Meadow, 
Pigeon  Eock  Motmtain,  Cove  Mountain,  ToUymore  Park, 
the  Black  Eocks  on  Slieyenamaddy,  White  Biyer  Glen,  Off 
Mountain,  Slieyenabrock,  Omeath  BiTer  Glen,  Anglesey 
Mountain,  Carlingtord  Mountain :  H.  W.  L.  Frequent  and 
often  abundant. 

Scapania  undulata,  var.  purpurascens,  Nees. 

Slieye  Donard,  Slieve  Commedah,  Slieye  Meel  Beg,  Carlingford 
Mountain,  Miner's  Hole  Kiver,  Yellow  Water  Riyer,  Windy 
Gap  near  Eagle  Mountain :  H.  W.  L.  Tollymore  Park  : 
Eey.  C.  H.  Waddell.    Frequent. 

Scapania  nemorosa,  Dum. 

Thomas  Mountain  on  Slieve  Donard  :  H.  W.  L.  Eosstrevor 
Wood,  Anglesey  Mountain,  ToUymore  Park :  Eev.  C.  H. 
Waddell.    Very  rare. 

Scapania  resupinata,  Dum. 

Dry  rock  on  Thomas  Mountain  on  Slieve  Donard,  the  Ballagh  on 
Slieve  Donard,  Camlough  Mountain:  H.  W.  L.  Thomas 
Mountain  on  Slieve  Donard,  Eosstrevor  Wood,  Anglesey 
Mountain,  rocks  on  Eagle  Mountain :  Eev.  C.  H.  Waddell. 
Very  rare. 

Scapania  uliginosa,  Dum. 

Bog  between  Hilltown  and  Eathfriland,  the  Brown  Bog  near 
Loughbrickland :  H.  W.  L.  Anglesey  Mountain:  Eev. 
C.  H.  Waddell.    Eare. 

Scapania  compacta,  Dum. 

Camlough  Mountain,  Slievenabrock,  Anglesey  Mountain,  Speltha, 
the  Deer's  Meadow :  H.  W.  L.  and  Eev.  C.  H.  Waddell. 
Slieve  Donard :  J.  J,  Andrew.     Eare,  but  often  overlooked. 
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DIPLOPHTLLUM,  Dumoitier. 

Diplopbyllmn  albicans,  Dum. 

Beaide  the  Oreat  Cairn  on  the  summit  of  Slieve  Donard,  Becky 
Honntain,  Tollymore  Park,  Chimney  Eock  Mountain,  Slieve 
Commedah,  on  the  Cairn  on  the  top  of  Slieye  Gullion,  Car- 
lingford  Mountain,  the  Deer's  Meadow,  Shanslieye,  Miner's 
Hole  fiiyer :  H.  W.  L.  The  most  frequent  and  abundant 
hepatic  in  the  district. 

LOPHOCOLEA,  Dumortier. 
Lophocolea  bidentata,  L. 

Slieve  Donard,  Hen  Mountain,  the  Deer's  Meadow,  Miner's  Hole 
Eiver  Glen,  Tollymore  Park,  Anglesey  Mountain,  Cove 
Mountain,  Moygannon  Glen  :  H.  W.  L.     Frequent. 

CHILOSCYPHUS,  Corda. 

ChiloecyphuB  polyanthos,  Cord. 

Anglesey  Mountain,  Eocky  Mountain  near  Hilltown,  Bosstrevor 
Mountain:  H.  W.  L.  Omeath  Waterfall:  Bev.  C.  H. 
Waddell.    Very  rare. 

PLAGIOCHILA,  Dumortier. 

Plagiochila  asplenioides,  Dum. 

Tollymore  Park,  "Warrenpoint,  Omeath  Glen,  Shanslieve  : 
H.  W.  L.     Common  in  the  district. 

PUgioehila  spinulosa,  Dks. 

Yellow  "Water  Biver,  between  Bosstrevor  and  Hilltown :  Bev. 
C.  H.  Waddell.    Very  rare. 

MYLIA,  Gray. 

Mylia  taylori,  Hook. 

The  White  Biver  Glen  on  Slieve  Donard,  the  Deer's  Meadow, 
Spinkwee  Biver  Glen,  Shanlieve,  Omeath  Glen,  Anglesey 
Mountain,  Moygannon  Glen :  H.  W.  L.    Frequent. 

Mylia  anomala,  Hook. 

Camlough  Mountain :  H.  W.  L.  and  Bev.  C.  H.  Waddell.  Very 
rare. 

2  A2 
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JUNGERMAOTf lA,  Lmneiw. 
Jimgermaimia  spbaerocazpa,  Hook. 

Pigeon  Bock  Motmtam,  ToUymore  Park,  Slierenamaddy,  Hen 
Mountain,  Camlough  Mountain,  Omeath :  H.  W.  L.  Eagle 
Mountain :  Eev.  0.  H.  Waddell.    Bare. 

Jungermannia  riparia,  TayL 

Cove  Mountain :  H.  W.  L.  Moygannon  Glen,  Tollymore  Park  ; 
Bev.  C.  H.  Waddell.    Very  rare. 

Jungennannia  quinquedentata,  Huds. 

Bosstrevor  Mountain,  Moygannon  Glen,  Slieve  Donard:  Ber. 
C.  H.  Waddell.    Bare. 

Jungermannia  pumila,  With. 

Hen  Mountain :  Bey.  C.  H.  WaddelL 

Jungermannia  porphyroleuca,  N. 

Clermont  Mountain,  Slieve  Gullion:  H.  W.  L.  Carlingford, 
Bally  valley,  near  Bosstrevor :  Bev.  C.  H.  WaddelL  Very 
rare. 

Jungermannia  ventricosa,  Dks. 

Moygannon  Glen,  Slieve  Martin,  Slieve  Gullion,  Anglesey 
Mountain,  top  of  Camlough  Mountain:  H.  W.  L.  Slieve 
Commedah,  Bosstrevor  Wood :  Bev.  C.  H.  WaddeU. 

NABDIA,  Gray. 

Naidia  crenulata,  Sm. 

Slieve  Commedah,  Golden  Biver  on  Carlingford  Mountain,  Hen 
Mountain :  H.  W.  L.  Wairenpoint,  Tollymore  Park :  Bev. 
C.  H.  Waddell.    Scarce. 

Nardia  crenulata,  var.  gracillima,  Sm. 

Moygannon  Glen,  Tollymore  Park,  Golden  Biver  on  Carlingfoid 
Mountain,  Slieve  Commedah :  H.  W.  L.    Very  rare. 

Nardia  hyalina,  Carr. 

Slievenabrock,  Hen  Mountain,  Slievenamaddy,  Tollymore  Park, 
Anglesey  Mountain :  H.  W.  L.    Bare. 
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Nardia  obovata,  Cair. 

Wet  rocks  in  stream  on  Slieve  Donard :  H.  W.  L.    Very  rare. 

Naidia  compressa,  Carr. 

Wet  rocks  on  Slieve  Donard,  on  stimes  in  tlie  Blue  Lake  on 
Slieve  Lamagan,  Spinkwee  Biver  Olen,  stream  west  of  Slieve 
Meel  More,  Diamond  Mountain :  H.  W.  L.  Eagle  Mountain, 
in  the  Windy  Gap :  Eev.  C.  H.  Waddell,  Rare. 

Nardia  scalaris,  B.  Gr. 

ToUjmore  Park,  Shanlieve,  Thomas  Mountain  on  Slieve  Donard, 
Slieve  Commedah,  Slievenabrock,  Spelga,  Omeath  Glen: 
H.  W.  L.     Frequent. 

Nardia  emarginata,  B.  Gr. 

Shanlieve,  Camlough  Mountain,  Slieve  Gullion,  Slieve  Donard, 
Pigeon  Eock  Mountain,  Cave  in  the  Cove  Mountain,  the 
Black  Bocks  on  Slievenamaddy,  Slieve  Meel  Beg,  Anglesey 
Mountain,  Slieve  Beama,  Chimney  Bock  Mountain,  ToUy- 
more  Park,  Miner's  Hole  Biver  Glen,  Spinkwee  Biver  Glen : 
H.  W.  L.    Frequent. 

Naidia  emarginata,  var.  minor. 

Among  Andreaa  alpina  on  Slievenabrock :  H.  W.  L.  Very 
rare. 

CESIA,  B.  Gr. 
Cesia  crenulata,  Caimth. 

The  Black  Stairs  on  Slieve  Donard  and  near  the  summit  of  this 
mountain,  Slieve  Commedah,  Slievenamaddy,  Hen  Mountain, 
Pigeon  Bock  Moimtain :  H.  W.  L.    Bare. 

Cesia  obtusa,  Lindb. 

Slieve  Donard,  Slieve  Commedah  (1800  feet),  Slievenamaddy, 
Mountain,  Hare's  Gap  :  H.  W.  L. 

PALLAVICINIA,  Gray. 

Pallavicinia  hibemica,  B.  Gr. 

In  small  quantity  on  a  damp  bank  in  the  sandhills  north  of 
Newcastle  Bailway  Station :  S.  A.  Stewart. 
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BLASIA,  MicbelL 

Blasia  pusilla,  L. 

Slieyenamaddy,  Omeath  Glen,  Brown  Bog  near  Longhbrickland : 
H.  W.  L.  Moygannon  Glen,  Anglesey  Mountain,  Narrow- 
water:  Rev.  C.  H.  Waddell.  ToUymore  Park:  S.  A. 
Stewart.    Bare. 

PELLIA,  BaddL 

Fellia  epiphylla,  Raddi. 

The  Black  Bocks  on  Slieve  Donard,  Moygannon  Glen,  Tieyedo- 
charragh,  White  Biver  Glen,  Slieye  Oommedah,  Butter 
Moxmtain,  Windy  Gap  at  foot  of  Eagle  Mountain,  ToUy- 
more Park,  Warrenpoint :  H.  W.  L.    Very  common. 

Pellia  calycina,  Tayl. 

Moygannon  Glen,  Tollymore  Park :  H.  W.  L.    Bare. 

ANEUBA,  Dumortier. 

Aneura  pinguis,  B.  Gr. 

Slieve  Donard,  Ben  Crom,  Anglesey  Mountain,  Omeath  Glen; 
H.  W.  L.  Bosstrevor  Mountain :  Bev.  C.  H.  Waddell. 
Common. 

Aneura  multifida,  Gr. 

The  Deer's  Meadow,  roadside  between  Hilltown  and  Bryanstord : 
H.  W.  L.    Bare. 

Aneura  pinnatifida,  Dum. 

Tollymore  Park:  H.  W.  L.,  and  Bev.  C.  H.  Waddell.  Very 
rare. 

METZGEBIA,  Baddi. 

Metzgeria  conjugata,  Lindb. 

Tollymore  Park,  Bosstrevor  Wood :  Bev.  C.  H.  Waddell. 

Metzgeria  f urcata,  Dum. 

Tollymore  Park,  Omeath  Glen  :  H«  W.  L.    Common. 
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HEPATICA,  Micheli.  Lindberg. 
Hepatica  conica,  L. 

The  Black  Stairs  on  Slieye  Donard,  Tollymore  Park,  bog  between 
Hilltown  and  Rathfriland,  Rosstrevor  Wood:  H.  W.  L. 
Not  common. 

MARCHANTIA,  Linneus. 

Marchantia  polymoipha,  L. 

Tollymore  Park,  the  Black  Stairs  on  Slieve  Donard,  Anglesey 
Mountain :  H.  W.  L.  Frequent,  but  not  so  common  or 
abundant  as  some  writers  suppose. 

ASTEEELLA,  P.  Eeauv. 
Asterella  hemisphserica,  L. 

Shady  wall  of  PameU's  Bridge  in  Tollymore  Park :  H.  W.  L. 
Very  rare. 

BICCIA,  HicheH. 
Eiccia  fluitans,  L. 

Plentiful  in  Meenan  Bog  near  Loughbrickland  :  H.  W.  L. 
Several  places  in  the  Newry  Canal :  S.  A.  Stewart. 


LICHEH8. 

The  names  of  the  Lichens  recorded  in  the  following  notes  are 
those  used  in  the  Third  Edition  of  Leighton's  ''lichen  Flora  of 
Great  Britain:"  Shrewsbury,  1879. 

For  convenience  of  reference,  I  have  arranged  the  few  genera  and 
species  in  alphabetical  order. 

Alectoria  jubata.    L. 

Chimney  Eock  Mountain :  fi.  W.  L. 
Alectoria  lanata.    L. 

Hen  Mountain,  Chimney  Eock  Mountain :  H.  W.  L. 
Cladonia  bellidiflora.    Schser. 

Slieve  Martin :  H.  W  L. 
Cladonia  cervicomis.    Schasr. 

Slieve  Commedah,  Slieve  Martin,  Tollymore  Park  :  H.  W.  L. 
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Cladonia  comucopioides.    Er. 

Slieve  Martm,  Tollymore  Park  :  H.  W.  L. 

Cladonia  digitata,  var»  macilenta.    Hffm. 
Shanalieve :  H.  W.  L. 

Cladonia  florkeana  var.  bacillariB.    Ach. 
Slieve  Martin  :  H.  W.  L, 

Cladonia  furcata.    Hffm. 

On  the  neck  between  Slieve  Donard  and  Slieve  Commedah» 
Slieve  Dermot,  Miner's  Hole  Eiver  Olen :  H.  W.  L. 

Cladonia  pyzidata  var,  vera  pyzidata.   Fr. 

Summit  of  Slieve  Donard,  Slieve  Martin :  H.  W.  L. 

Cladonia  rangiferina.     Hffm. 
Hen  Mountain :  H.  W.  L. 

Cladonia  squamosa.    Hffm. 

Top  of  Enockbarragh  Hill  near  Bosstrevor,  Tollymore  Paik: 
H.  W.  L. 

Cladonia  sylvatica.    Hffm. 
SUeve  Donard :  H.  W.  L. 

CoUema  oheileum.    Ach. 

Claybank  near  Bosstrevor :  H.  W.  L. 

Evemia  prunastri.    L. 

Analung,  Tollymore  Park :  H.  "W.  L. 

Graphis  elegans.    Sm. 

Spinkwee  River  Glen :  H.  W.  L. 

Graphis  scripta.    Ach. 

On  an  ash  tree  near  Newcastle :  H.  W.  L. 

Graphis  scripta,  f .  divaricata.    Leight. 

Tollymore  Park,  Mr.  Thompson,  "Leighton's  lich.  PL,"  p.  429. 

Lecanora  atra.    Huds. 

Maritime  rocks  at  Analong :  H.  W.  L. 

Lecanora  dicksonii.    Ach. 

Spinkwee  River  Glen :  H.  "W.  L. 
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Lecanora  femiginea,  var.  saxicola.    Huds. 

Maritime  rocks  at  Analong,  Boastreyor  Uonntain :  H.  W.  L. 

Lecanora  tascata.    Schrad. 

Carlingford  Mountain :  H.  W.  L. 

Lecanora  glancocarpa,  var,  proinosa.    Whinb. 

On  a  bleached  bone  of  a  seabiid  among  the  flandhill»  near  New- 
castle :  H.  W.  L. 

Lecanora  lacustris.    With. 

Carlingford  Mountain ;  Slieye  Bignian :  H.  W.  L. 

Lecanora  parella.     L. 

On  schist  rocks  near  Maggie's  Leap,  Newcastle :  H.  W.  L. 

Lecanora  snbfnsca.    L. 

Trees  in  Tollymore  Park,  maritime  rocks  at  Analong :  H.  W.  L. 

Lecanora  tartarea.     L. 

Slieve  Gommedah.    H.  W.  L. 

Lecanora  ventosa.    L. 

Slieye  Donard,  Slieyenaman,  Spinkwee  Riyer  Olen :  H.  W.  L. 

Lecidea  aggregata.    Mndd. 

Maritime  rocks  at  Analong :  H.  W.  L. 

Lecidea  alboatnu    Nyl. 

Slieye  Donard:  H.  W.  L. 

Lecidea  albocasrulescens.    Wulf . 

White  Eiyer  Glen,  Slieye  Donard:  H.  W.  L. 

Lecidea  badioatra.     Flk. 

Anglesey  Mountain :  H.  W.  L. 

Lecidea  conflaens.   Web. 

Slieye  Donard,  Slieye  Martin,  Slieye  Commedah,  Slieyenabrock^ 
White  Riyer  Glen :  H.  W.  L. 

Lecidea  contigua,  Fr. 

Slieyenamaddy,  Slieye  Donard,  Eosstreyor  Mountain,  Spink- 
wee River  Glen,  on  large  pebbles  lying  among  the  sand- 
hills at  Newcastle,  Shanslieve,  Tollymore  Park :  H.  W.  L. 
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Lecidea  contigua  f .  aggregate,  Mudd. 

On  scliist  stones  in  the  wall  of  Tollymore  Park :  H.  W.  L. 

Lecidea  oontigua  f.  flavicunda,  Ach. 

White  River  Glen,  on  Slieve  Donard :  H.  W.  L. 

Lecidea  contigua  f .  hydrophila,  Er. 

On  stones  in  water  of  the  Bloody  Bum  on   Slieve  Donard: 
H.  W.  L. 

Lecidea  contigues  f .  platycarpa,  Fr. 
Garlingford  Mountain  :  H.  W.  L. 

Lecidea  decolorans,  Ach. 

Hen  Mountain :  H.  W.  L. 

Lecidea  diducens,  NyL 

On  large  pebbles  l3ring  among  the  Sandhills  near  Newcastle : 
H.  W.  L. 

Lecidea  ferruginea,  f .  saxicola,  Leight. 

Eosstrevor  Mountain ;  Maritime  Eocks  near  Analong :  H.  W.  L. 

Lecidea  geographica,  L. 

Slieve  Donard,  Slieve  Eignian,  Slieve  Dermot,  Thomas  Moun- 
tain on  Slieve  Donard,  Spinkwee  Biver  Glen :  H.  W.  L. 

Lecidea  lapicida,  Fr. 

Thomas  Mountain  on  Slieve  Donard ;  Slievenamaddy ;  Tollymore 
Park :  H.  W.  L. 

Lecidea  lapicida,  f .  ochracea,  Fr. 
Slieve  Bignian :  H.  W.  L. 

Lecidea  lavata,  Fr. 

Thomas  Mountain  on  Slieve  Donard;  Slieve  Bignian;  Garling- 
ford Mountain :  H.  W.  L. 

Lecidea  lavata,  f .  f  errata,  Nyl. 

Slieve  Bignian ;  Garlingford  Mountain :  H.  W.  L. 

Lecidea  limosa,  Ach. 

Garlingford  Mountain :  H.  W«  L. 
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Lecidea  lithopbila,  Ach. 

Sliere  Donard,  Slieve  Meel  Beg,  Slieyenabrock,  EoBBtreror 
Monntain,  Anglesey  Mountain,  on  pebbles  among  the 
Sandhills  at  Newcastle  :  H.  W.  L. 

Lecidea  milliaria,  Fr. 

Hen  Mountain :  H.  W.  L. 

Lecidea  oederi,  Web. 

Slieve  Donard,  Slieyenamaddy  :  H.  W.  L. 

Lecidea  petnea,  Wulf  • 

Slieve  Commedah,  Eosstrevor  Mountain :  H.  W  L. 

Lecidea  plana,  Lahm. 

Wall  in  the  "  Castle  "  bog :  H.  W.  L. 

Lecidea  platycarpa,  f .  hydrophila,  Fr. 

Thomas  Mountain  on  Slieve  Donard :  H.  W.  L. 

Lecidea  polycarpa,  Flk. 

ToUymore  Park,  Shanslieve  :  H.  "W.  L. 

Lecidea  premnea,  f .  saxicola,  Leight. 
Slievenabrock :  H.  W.  L. 

Lecidea  rivulosa,  Ach. 

Walls  of  '^  Miner's  House,"  on  summit  of  Slieve  Donard,  Slieve- 
namaddy,  Shanslieve,  Chimney  Kock  Mountain  :  H.  W.  L« 

Lecidea  squamulosa,  Deak. 

On  large  pebbles  lying  among  the  Sandhills  at  Newcastle :  H.W.L. 

Lcddea  umbrina,  Ach. 

Maritime  rocks  near  Analong :  H.  W.  L. 

Lichina  pygmeea,  Leight. 

Maritime  rocks,  at  Maggie's  Leap  near  Newcastle  :  H.  W.  L. 

Opegrapha  atra,  Pers. 

Eosstrevor  Wood :  H.  W.  L. 

Opegrapha  vulgata,  f .  stenocarpa,  Ach. 
Near  Newcastle :  H.  W.  L. 

Parmelia  fuliginosa,  f .  olivacea,  Leight. 

On  Scotch  firs,  the  Ballagh  Park  on  Slieve  Donard :  H.  W.  L. 
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Parmclia  physodes,  f .  rccnrva,  Leight. 

On  branchoB  of  larch,  Tollymore  Park :  H.  W.  L. 

Pannelia  saxatilis,  L. 

Slieye  Donard,  Anglesey  Mountain :  H.  W.  L. 

Pannelia  sazatilisy  f .  furfuraceay  Schraer. 
Anglesey  Mountain :  E.  W.  L. 

Pannelia  saxatilis,  f.  omphalodes,  L. 

Top  of  Chimney  Eock  Mountain :  H.  W.  L. 

Peltigera  canina,  L. 

Tollymore  Park :  H.  W.  L. 

Peltigera  canina,  f .  crispa,  Whinb. 
Tollymore  Park :  H.  W.  L. 

Peltigera  horizontalis,  L. 

Tollymore  Park :  H.  W.  L. 

Peltigera  polydactyla,  Hflm. 

Analong,  Eosstrevor,  Moygannon  Glen :  H.  W.  L. 

Pertusaria  communis,  D.  C. 

Slieye  Commedah,  on  trees  in  Bostrevor  Wood :  H.  W.  L. 

Pertusaria  communis,  f .  rupestris,  D.  C. 

Maritime  rocks  at  Maggie's  Leap  near  Newcastle :  H.  W.  L. 

Physcia  aquila,  Ach. 

Maritime  rocks  at  Armar's  Hole  near  Slieve  Donard :  H.  W.  L. 

Platysma  triste,  Web. 

Slieve  Donard,  Slieye  Commedah. 

Eamalina  fraxinea,  Bam. 

Tollymore  Park :  H.  W.  L. 

Ramalina  scopulorum,  Dicks. 
Analong :  H.  W.  L. 

Stereocaulon  condensatum,  Hffm. 

Top  of  Chimney  Rock  Mountain  :  H.  W.  L. 
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8tereocaulon  coralloides,  Fr. 

On  rain  of  the  ''Miner's  House  "  on  the  summit  of  Slieve  Donard, 
Slieve  Commedah,  Chimney  Eock  Mountain :  H.  W.  L. 

Stereocaulon  denudatum,  Flk. 

Slievenamaddy,  rocks  near  doughmore,  Carlingford  Mountain : 
H.  W.  L. 

Stereocaulon  paschale,  Ach. 

Slieve  Commedah :  H.  W.  L. 

Thelotrema  lepadinum,  Ach. 

Eosstrevor  Wood,  ToUymore  Park :  H.  W.  L. 

Umbilicaria  cylindrica,  L. 

Slieve  Donard:  H.  W.  L. 

TJrceolaria  scmposa,  L. 

Slieve  Commedah,  maritime  rocks  near  Analong :  H.  W.  L. 

TJmea  barbata,  L. 

On  larch  trees  in  Tollymore  Park :  H.  W.  L. 

UsDea  barbata,  f .  plicata,  L. 
Tollymore  Park :  H.  W.  L. 

Yeirucaria  nigrescens,  Pers. 

Maritime  ^cks  near  Analong :  H.  W.  L. 

Verrucaria  nitida,  Weig. 

KoBstrevor  Wood,  Tollymore  Park:  H.  W.  L. 


ADDED  IN  PRESS. 

Sphagnum  acutifolium,  var,  versicolor,  Wamstoff. 

Slieve  Donard :  J.  J.  Andrew.      New  to  the  Irish  Flora ;  very 
rare. 

Sphagnum  acutifolium,  var.  laetevirens,  Braith. 

Boggy  places  by  streams  above  the  Bloody  Bridge  on  Slieve 
Donard :   S.  A.  Stewart. 


[    326    ] 

xxvm. 

ST.  PATRICE  DE  ROUEN.    By  J.  CA8IMIR  O'MEAGHER. 

[Read  Noysmbeb  11,  1889.] 

The  Parish  Charch  of  St,  Patrice  is  situated  in  an  elevated  and 
northern  part  of  the  city  of  Rouen,  in  the  centre  of  a  quiet  and 
pleasant  quarter,  and  near  the  Square  de  Sol/erino,  an  open  space  in 
front  of  the  new  Picture  Gallery.  When  it  was  built  and  by  whom 
there  is  no  record,  nor  is  there  any  tradition  that  the  Irish  Apostle 
visited  Rouen.  We  know  that  on  his  return  from  captivity  he  tra- 
velled from  Brotgidum  to  Trajectus,  which  is  found  on  an  ancient 
map  of  Gaul  on  the  River  Dordogne,  about  60  miles  to  the  east  of 
Burdigalaj  the  modem  Bordeaux. 

In  1228,  on  the  feast  of  St.  Lawrence,  the  Church  of  St,  Patriee 
was  burned.  In  1374  the  Archbishop  Phillipe  d'Alenqon  founded  in 
St,  Patrice  the  Confraternity  of  the  Passion.  On  every  Holy  Thurs- 
day the  Confraternity,  recruited  from  the  ranks  of  the  most  respect- 
able citizens,  assembled  in  the  church  and  formed  a  solemn  procession, 
which  was  preceded  by  a  band  of  children  carrying  the  implements  of 
the  Passion,  and  followed  by  twelve  poor  men  clothed  at  the  expense 
of  the  Confraternity.  After  service  and  sermon,  three  of  the  principal 
members  of  the  Confraternity  washed  the  feet  of  the  poor  men,  and 
subsequently  entertained  them — whilst  each  child  that  took  part  in 
the  procession  received  five  sous,  a  small  loaf,  and  a  herring. 

In  1442  the  Confraternity  performed  a  Passion  Play  in  the 
Cimitikre  dee  Jacobins j  and  in  1498  a  Passion  Play  was  acted  in  the 
church. 

In  1535  the  church  was  rebuilt  on  the  original  site,  but  on  a  larger 
scale.  A  Literary  Society  was  founded  in  St.  Patrice  in  1543,  with 
the  object  of  encouraging  the  composition  of  verses  and  sonnets  in 
commemoration  of  the  death  of  Christ.  Again,  in  1592,  the  church 
was  in  the  hands  of  the  reconstructor,  and  in  1683  it  was  greatly 
damaged  by  a  terrific  storm. 

The  church  is  a  very  interesting  edifice  to  visit,  although  it  offers 
but  a  poor  idea  of  late  decorated  Gothic  architecture ;  considering  it  in 
its  entirety,  it  is  a  very  regular  building,  but  of  mediocre  proportions. 
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It  has  neither  choir  nor  transepts.  The  tower  is  romanesqne,  snr- 
mounted  by  a  carillon.  There  are  but  two  entrances  to  it— one  in  Rue^ 
8i.  Patrice^  now  blocked  np,  and  the  other  in  Ru«  Neuve  8t  Ratriee. 
Over  this  entrance  are  two  spirited  gronps,  carved  in  Caen  stone ;  the 
upper  group  represents  Logaire  mac  NoiU's  druid  attempting  to  poison 
the  Apostle,  and  the  lower,  the  baptism  of  Oengus  mac  Natfraieh.  The 
Apostle  is  represented  in  cope  and  jewelled  mitre,  the  soldiers  in  Nor- 
man armour,  and  the  laity  in  the  costume  of  that  period.  The  vaulted 
roof  is  supported  by  two  rows  of  pillars,  which  divide  the  church  into* 
nave  and  aisles.  The  high  altar,  which  is  covered  by  a  yaldacchino, 
stands  in  a  shallow  apex  at  the  eastern  end  of  the  nave,  on  either  side 
of  which  are  two  altars — one  dedicated  to  the  B.Y.M.  and  the  other 
to  St.  Joseph.  The  beautiful  sculptured  woodwork  which  embellishes 
these  altars  came  from  the  suppressed  Church  of  St.  Riot.  A  peculia- 
rity in  8t.  Patrice  is,  that  it  has  no  Communion-rail,  and  that  a  portion 
of  the  nave  has  been  railed  off  and  fitted  with  sedilta.  The  pulpit, 
which  is  erected  on  the  Gospel  side  of  the  altar,  is  not  devoid  of  artistic 
merit ;  it  was  brought  from  the  ruined  Church  of  St.  Lo ;  and  the  organ, 
which  passed  in  the  sixteenth  century  as  one  of  the  first  in  Prance,  is 
encased  in  richly-carved  oak. 

Upon  entering  8t.  Patrice  the  visitor's  attention  is  at  once  drawn 
to  the  rare  painted-glass  windows,  dating  from  the  sixteenth  century, 
the  period  at  which  painting  on  glass  was  in  full  perfection. 

The  window  dedicated  to  St.  Patrick  is  inmiediately  behind  the 
pulpit.  The  upper  panels  illustrate  three  of  his  miracles,  thus  de- 
scribed in  the  Tripartite  Life,  edited  by  Wliitley  Stokes : — 

**  Now,  when  the  holy  Patrick  was  bom,  he  was  taken  to  the  blind, 
flat-faced  son  to  be  baptised.  Gomias  was  the  priest's  name, 
and  there  was  no  water  by  him  wherewith  he  could  perform 
the  baptism :  so  vrith  the  infant's  hand  he  made  the  sign  of 
the  Cross  over  the  earth,  and  a  well  of  water  broke  thereout. 
Gomias  washed  his  face  (with  that  water)  and  his  eyes  were 
opened,  and  he  read  the  (order  of)  Baptism :  he  who  had  never 
learned  letters." — ^Page  9. 
And 

"  At  another  time,  as  Patrick  was  playing  among  his  foster-brothers 
in  the  season  of  winter  and  cold  especially,  he  gathered  his 
lapful  of  icicles,  and  carried  them  home  to  his  foster-mother. 
Then  said  his  foster-mother  to  him :  *  To  bring  a  faggot  of  fire- 
wood, that  we  might  warm  ourselves  thereat,  were  better  for 
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UB  than  what  thou  hast  brought.'  Then  he  said  to  hia  foster- 
mother  :  '  BelieTe  that  it  is  competent  to  God  that  even  icicles 
should  flame  like  firewood;'  and,  quicker  than  speech,  when 
the  icicles  were  set  on  fire,  and  when  he  breathed  under  it,  they 
flamed  forthwith  like  firewood,  and  Gk)d's  name  and  Patrick's 
were  magnified  by  that  miracle." — ^Page  11. 

Underneath  is  an  incomplete  inscription  in  black  letter : — 

" baptesme  sort  une  fontaine 

yeux  des  glaqons  ur " 

At  the  top  of  the  window  the  saint  is  represented  as  a  young  lad  car- 
ried off  into  slavery,  and  underneath  the  panel  is  an  inscription : — 

"  CSeulx  d'Ibemie  font  un  effort  centre 
la  Bretagne  ou  S  Patrix  est  pris  prison." 

To  the  right  and  beneath  the  above  is  a  panel  illustrating : — 

''  When  Patrick  was  biding  in  the  wilderness,  he  heard  the  voice 
of  the  angel  saying  to  him :  '  Eeady  is  the  ship  whereon  thou 
mayest  fare  to  Italy  to  learn  the  Scriptures.'  Said  Patrick: 
'  I  have  not  the  price  (of  my  ransom)  in  gold  for  my  lord,  and 
without  that  he  will  not  allow  me  (to  leave  him).'  The  angel 
said  to  him :  '  Mind  thou  the  herd  to-day,  and  thou  wilt  see  a 
boar  uprooting  the  earth,  and  he  will  bring  a  mass  of  gold  there- 
out, and  give  thou  (that  gold)  to  thy  lord  for  thy  head,  and  fare 
forth  from  this  land  to  loam  wisdom  and,  godliness.'  Patrick 
watched  the  boar,  and  found  the  mass  of  gold,  and  gave  it  for 
his  head  to  his  lord,  who  consented  to  let  him  go,  for  he  was 
glad  of  the  gold." — The  Lthar  JBrece,  Homily  on  St.  Patrick, 
W.S.,  p.  443. 

And  underneath  is  an  inscription,  of  which  the  following  words  alone 
remain: — 

** garder  les  pourceaulx  fange. 

tr6sor  fouHle  par  iceulx." 

Beneath  this  panel  is  a  representation  of  St.  Patrick's  visit  to  Sescnen, 
the  father  of  Benignus : — 

'*  (He  sailed)  along  the  sea  to  Magh  Breg  (and  stopped  at  Inver 
Colptha),^  and  he  found  there  great  welcome  in  that  place  from 

^  The  moath  of  the  Boyne* 
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a  certain  Franklin  who  both  believed  in  him  with  all  his  house- 
hold and  was  baptized,  wherefore  with  him  he  (Patrick)  left 
his  boat.  A  little  boy  that  was  biding  in  the  house  gave  love 
to  Patrick,  and  took  hold  of  his  leg  as  he  was  going  into  the 
chariot,  and  his  family  surrendered  him  to  Patrick,  and  Patrick 
takes  him  with  him,  and  this  is  Benen,  Patrick's  gillie." — The 
JUhar  Brecc,  Homily  on  St.  Patrick,  W.8.,  455. 

Underneath  is  the  inscription : — 

'*  Ketoumant  de son  hoste  le 

fils  duquel  convertit." 

The  pedigree  of  Benignus  is  thus  given  among  the  saints'  pedigrees  in 
the  Sooh  of  Leean : — 

''  Benen,  son  of  Sescnen,  psalmist  to  St.  Patrick,  of  the  Cianachta 
of  Glenn  .Gemhin,  of  the  race  of  Tadhg,  son  of  Cian,  son  of 
OiliU  OUum." 

Lower  down  in  the  centre  is  a  representation  of  the  attempt  of  the 
Dmid  Lucat-Moel  to  poison  the  saint : — 

'*  Patrick  is  then  called  to  the  king's  couch  that  he  might  eat  food. 
Howbeit  Patrick  refused  not  that.  The  wizard  Lucat-Moel  put 
a  drop  of  poison  into  Patrick's  cruse,  and  gave  it  into  Patrick's 
hand.  But  Patrick  blessed  the  cruse  and  inverted  the  vessel 
and  the  poison  fell  thereout,  and  not  even  a  little  of  the  ale 
fell,  and  Patrick  afterwards  drank  the  ale." — The  Lehar  Brecc, 
Homily  on  St.  Patrick,  W.S.,  p.  450. 

Then  follows  an  illustration  of  another  miracle : — 

*'  Then  three  of  the  TJi  Meith  Mendait  Tire  stole  (and  ate)  one  of 
the  two  goats  that  used  to  carry  water  for  Patrick,  and  came  to 
swear  a  lie.  It  bleated  from  the  bellies  of  the  three.  *  My 
God's  doom,'  said  Patrick,  ^  the  goat  himself  hides  not  the 
stead  wherein  he  is.'" — The  Lehar  Brece^  Homily  on  St. 
Patrick,  W.S.,  p.  467. 

The  inscription  beneath  is : — 

"  Le  venim  ne  lay  peult  nuire  et  fait  qu'un  laron 
Beele  ainsi  que  la  brevis  qu'el  avoit  d6robee." 

K.I.A.  PROC.,  SEB.  nr.,  vol..  I.  2  B 
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To  the  left  of  the  preceding  is  depicted  Locgair*s  droid,  Lucat-mael, 
challenging  the  saint  to  work  miracles : — 

''  Thereafter  the  hosts  fared  forth  out  of  Tara.  Then  said  the  wizard : 
'  Let  us  work  miracles  together  that  we  may  know  which  of  us 
is  the  stronger.'  '  So  be  it  done/  said  Patrick.  Then  the  wizard 
brought  snow  over  the  plain  till  it  reached  men's  shoulders. 
Dixit  Patrieiu8  to  him :  '  Put  it  away  if  thou  canst.'  Dixit 
fnagnui :  '  I  cannot  till  the  same  time  to-morrow.'  '  By  my 
dthrotV  (that  is,  by  my  God  of  judgment),'  saith  Patrick,  *it 
is  in  evil  thy  power  lieth,  and  nowise  in  good.'  Patrick  blessed 
the  plain,  and  the  snow  melted  at  once. 

''  The  wizard  invoked  demons,  and  over  the  plain  he  brought  dark- 
ness that  could  be  felt,  and  trembling  and  terror  seized  erery 
one.  Dixit  Fatrieius :  ^  Take  away  the  darkness  if  thou  canst.' 
The  wizard  replied :  '  I  cannot  till  the  same  time  to-morrow.' 
Patrick  blessed  the  plain,  and  the  darkness  at  once  departed, 
and  the  sun  shone  forth.  .  .  .  All  who  were  there  gave  thanks 
to  Ood  and  to  Patrick." — Lebar  Brecc^  Homily  on  St.  Patrick, 
W.S.,  p.  461. 

The  inscription  beneath  is : — 

''  Le  temps  nebuleux  et  la  terre  couverte  de 
l^^ges  et  en  un  instant  descouverte  et  la  terre  fertille." 

To  the  right  of  the  above  is  given  the  baptism  of  King  Oengus 
mac  Natfraich : — 

'^  Patrick  passed  afterwards  by  Belach  Qabrain  into  the  province  of 
Munster,  and  preached  to  the  territories  and  to  the  churches, 
so  that  they  believed  and  were  baptised  and  he  blessed  them, 
and  with  them  he  left  priests  instructing  (them)  and  practising 
godliness.  When  he  reached  Maghfemin,  he  was  received  by 
Oengus,  son  of  Natfraich,  King  of  Munster.  Oengus  made  him 
great  welcome,  and  brought  him  to  his  house  to  Gashel.  Patrick 
preached  to  him.  The  hinder  end  of  his  crozier  went  through 
his  foot  and  wounded  it  greatly.  Patrick  said :  '  Why  didst 
thou  not  protect  thyself  ?'  '  Methought,'  saith  Oengus,  '  that 
it  was  a  rite  of  religion.'  Said  Patrick :  '  Blood  shall  not  be 
shed  in  this  place  from  to-day  to  doom ;  and  of  all  those  that 
shall  succeed  thee  but  one  king  shall  be  slain.' " — Lehar  Brece, 
Homily  on  St.  Patrick,  W.S.,  p.  470. 
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The  inscription  beneath  is : — 

"  Mict  son  baston  pastoral  pour  pra  .  .  .  er 
.  .  .  et  le  pied  d'un  capitaine  et  le  .  .  .  rist." 

In  the  centre  of  the  window  St.  Patrick's  figure  is  of  larger  propor- 
tions than  in  any  other  panel.  He  is  depicted  in  cope^  and  mitre,'  and 
wearing  on  his  shoulders  the  pallinm,  received,  according  to  the  BoUan- 
dists,  from  Leo  the  Great  in  444,  and  carrying  in  his  right  hand  an 
Archbishop's  crozier.  In  &ont  of  the  prelate  are  a  number  of  venomous 
reptiles  which  he  is  driving  before  him,  and  from  above  the  Almighty  is 
represented  blessing  his  mission.   Below  is  an  incomplete  inscription : — 

"  II  chassa  (d'Ib)emie  les 
.  .  .  bestes." 

I  failed  to  find  any  confirmation  of  St.  Patrick  having  been  invested 
with  the  pallium.  The  Annals  of  Ulster  under  the  year  441  merely 
record :  '*  Leo  being  ordained  the  41st  bishop  of  the  Eoman  Church,  the 
faith  of  Patrick  the  bishop  was  approved."  Lastly,  to  the  left  is  por- 
trayed the  saint's  fast,  and  his  descent  from  Croagh  Patrick : — 

''  Thereafter  Patrick  gat  him  into  the  wilderness,  that  is,  to  Cruachan 
Aigli,  after  the  mayner  of  Moses,  and  Ellas,  and  Christ.  And 
for  forty  days  and  forty  nights  he  fasted  in  that  place,  having 
four  stones  about  him  and  a  stone  under  him,  even  as  Moses 
fasted  on  Mount  Sinai  when  the  Law  was  delivered  unto  him. 
Por  they,  Moses  and  Patrick,  were  alike  in  many  ways.  One 
hundred  and  twenty  years  was  the  age  of  them  both.  Each 
was  a  leader  of  people.  Forty  nights  on  mountains  they  fasted, 
and  the  burial  places  of  them  both  are  uncertain." — Lehar  Brece^ 
Homily  on  St.  Patrick,  W.S.,  p.  475. 

And  his  descent  from  Croagh  Patrick,  when  he  is  met  by  a  crowd,  and 
in  order  to  emphasise  his  preachings  by  a  miracle,  he  struck  the  ground 
with  his  pastoral  staff,  and  thereupon  a  deep  chasm  was  formed,  which  is 
represented  on  the  window  as  filled  with  fiames.    The  inscription  is : — 

**  Luy  priant  la  terre  s'ouvre  quo  Ton 
Appelle  le  purgatoire  Sainct  Patrice. 

*  (kp$. — 7^  Tripartite  Life  and  the  Book  of  Armagh  only  mention  white  robes 
AS  being  worn  by  St.  Patrick  and  bis  clerics.  Coloured  vestments  were  first  sanc- 
tioned by  Pope  Innocent  III.,  1198-1208. 

>  Mitre. — The  present  shape  of  the  mitre  was  assumed  about  the  thirteenth  cen- 
tury ;  at  first  it  was  low,  with  the  sides  straight,  and  afterwards  its  height  was 
increased,  and  eventually  it  assumed  its  present  swelling  and  rounded  form. 

2B2 
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There  are  other  fine  windows  in  this  church,  depicting — The 
Torments  of  Joh  (9) ;  Three  Episodes  in  the  Life  of  Ahraham ;  The 
Salutation ;  The  Visitation ;  The  Annunciation ;  The  Adoration ;  The 
Virgin  and  Child ;  The  Infant  Saviour  hearing  in  His  hand  the  Ter- 
restrial Globe ;  St.  John ;  St.  James ;  The  Woman  Accused  of  Adultery. 
Three  windows  contain  the  insignia  of  the  Passion ;  another  portrajs 
Mater  Dolorosa ;  and  the  three  windows  over  the  high  altar  represent 
the  Passion,  Death,  and  Eesurrection.  The  Golden  Legend  of  St. 
Eustach,  and  the  Life  of  St.  Louis  are  also  depicted ;  and  a  window^ 
presented  in  the  year  1540  by  the  Confraternity  of  St.  Fiacre  is  still 
intact.  These  windows  suffered  more  or  less  from  the  storm  which 
burst  over  Rouen  in  1683.  They  were  repaired  in  1683,  1726,  1727, 
and  1765  by  the  Le  Viel  family,  one  of  whom  wrote  VArt  ds  la  Peinture 
sur  verre. 

In  1839  the  Government,  Louis  Philippe  being  then  od  the  throne, 
at  the  request  of  the  Prefect  Baron  Dupont-Dclporte,  erected  a  hand- 
some stained-glass  window  in  this  church,  illustrating  the  four  principal 
events  in  the  life  of  St.  John  the  Baptist. 

St  Patrice  is  also  adorned  by  several  fine  pictures. — The  Apostles 
Leaving  the  Temple ;  a  St.  Justine,  respectively  attributed  to  Poussin 
and  Mignard ;  a  Crucifixion,  by  Bassano ;  and  a  St.  Michael,  by  Hyacinth 
Langlois. 

I  am  indebted  to  Canon  Cayez,  the  venerable  Cure  of  St.  Patrice^ 
for  his  deciphering  the  black-letter  inscriptions  on  the  window  dedi- 
cated to  our  National  Saint,  and  for  photographs  of  the  interior  and 
exterior  of  his  church. 
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NOTES    ON    THE    HISTORY    OF   THE   IRISH  WOLF-DOG, 
By  Pkofessor  J.  P.  O'REILLY. 

[Bead  January  13,  1890.] 

So  mnch  has  been  written  in  relation  to  the  Irish  wolf-dog,  as  well 
from  the  historical  as  from  the  zoological  point  of  view,  that  it  wonld 
Heem  difficult  to  bring  forward  any  new  matter  directly  bearing  on 
this  question,  unless  fresh  sources  of  information  be  drawn  on,  or  that 
those  already  in  existence  be  made  to  yield  new  or  additional  data  on 
points  which  still  remain  obscure  or  unexplored.  The  notes  which  I 
venture  to  submit  to  the  Academy  relative  to  the  matter  are  more 
properly  of  the  latter  class,  being  simply  the  outcome  of  the  reading 
of  a  work  now  more  than  114  years  old,  but  not  much  known  in  this 
country,  nor,  at  first  sight,  likely  to  furnish  any  data  whatsoever  in 
connexion  with  this  interesting  subject.  I  refer  to  the  work  of  Don 
Guillcrmo  Bowles,  *'  Introduccion  6,  la  Historia  Natural,  y  a  Geografia 
fisica  de  Espana."  The  first  edition  was  published  in  Madrid  in  the 
year  1775,  and  the  third  edition,  from  which  the  present  notes  are 
taken,  appeared  there  in  1789.  As  a  prologue  to  this  are  given  three 
letters  from  Don  Joseph  Nicholas  de  Azara,  relative  to  the  manner  in 
which  the  work  had  been  received  at  home  and  abroad,  and  had  been 
drawn  upon  by  writers  of  travels  in  Spain.  In  the  third  of  these 
letters,  is  fortunately  given  a  short  biography  of  the  author,  which, 
containing  seemingly  all  that  was  known  about  him,  and  being  very 
short,  may,  without  disadvantage,  be  transcribed  here,  not  only 
because  of  its  historic  interest,  but  also  in  order  to  afford  a  standard 
by  which  to  appreciate  his  statements,  since  the  value  of  the  author's 
observations  must  be  measured  by  the  amount  of  scientific  knowledge 
he  possessed,  as  also  by  his  experience  and  training  as  an  observer  of 
natural  phenomena. 

'*RoME,  7th  November,  1782. 

''Bowles'  book,  the  second  edition  of  which,  it  seems,  is  now 
nearly  exhausted,  has  met  with  a  favourable  reception  in  Spain,  as 
also  abroad;  and  as  there  are  naturally  many  readers  desirous  of 
learning  who  this  traveller  was,  who  so  seldom  speaks  of  himself,  and 
never  of  things  of  which  he  had  not  a  knowledge,  nor  of  adventures 
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which  he  may  have  met  with  on  the  highways  or  in  roadside  inns,  it 
has  appeared  to  me  that  they  would  be  pleased  should  I  detail  the 
little  that  I  know  of  him. 

''  Don  Guillermo  Bowles  was  bom  in  a  village  in  the  neighbour- 
hood  of  the  city  of  Cork  in  Ireland  (about  1714).  After  having 
pursued  the  course  of  studies  usual  for  youths  of  his  time,  his  parents 
decided  that  he  should  follow  the  legal  profession.  This  he  did  for 
some  time,  not  without  great  repugnance.  Finally,  however,  he 
determined  on  going  to  Paris  in  1740,  where,  following  the  bent  of 
his  mind,  he  applied  himself  to  the  study  of  the  natural  sciences, 
chemistry,  metidlurgy,  and  anatomy.  He  subsequently  visited  nearly 
all  the  provinces  of  France,  making  observations  on  their  mines,  their 
vegetable,  and  other  productions.  The  journals  of  these  travels  are 
in  my  possession,  and  would  furnish  the  material  of  a  work  equally 
interesting  as  that  on  Spain. 

''  Being  in  Paris  in  1752,  he  there  chanced  to  make  the  acquain- 
tance of  Don  Antonio  de  IJlloa,  Knight  Commander  of  Ocaua  in  the 
Order  of  Santiago,  and  at  present  lieutenant-general  of  the  royal 
navy,  who  proposed  to  him  that  he  should  take  service  in  Spain.  He 
accepted  the  offer  which  was  made  through  Ulloa,  with  the  intention 
of  occupying  himself  in  visiting  the  mines,  and  in  establishing  and 
directing  a  museum  of  natural  history,  as  also  a  chemical  laboratory. 

''His  first  commission  was  to  visit  and  repair  the  works  of  the 
Almaden  mine,  which  had  been  stopped  in  consequence  of  the  damage 
caused  by  a  fire  therein.  He  subsequently  visited  the  southern  pro- 
vinces, collecting  specimens  for  the  museum,  and  was  occupied  with 
researches  on  and  analyses  of  the  various  ores  submitted  to  him  of 
those  brought  from  New  Spain  and  Peru.  During  four  years  he 
served  the  king  without  pay,  not  liking  to  bind  himself  by  accepting 
iiny,  until  he  had  seen  whether  the  climate  agreed  with  him  or  not. 
When,  having  come  to  a  decision,  he  was  asked  by  the  Ministers  Don 
Kicardo  Wall  and  the  Count  de  Valdeparaiso  what  salary  he  would 
accept,  he  answered  that  24,000  reals  (about  £240)  would  be  enough, 
thus  astonishing  these  Ministers  by  his  disinterestedness  and  modera- 
tion. 

**  He  was  tall  and  of  fine  appearance,  generous,  honourable,  gay, 
and  frank,  and  a  lover  of  good  society.  These  qualities  brought  him 
into  relation  with,  and  secured  for  him  the  appreciation  of,  a  great 
number  of  persons  distinguished  by  their  high  birth,  their  ministerial 
connexions,  and  their  literary  standing. 

*•  He  usually  resided  in  Madrid  or  in  Bilbao,  where  he  was  at  four 
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different  periods,  preferring  its  climate  on  account  of  the  mildness  of 
the  air  and  of  the  singular  amenity  of  the  place.  He  finally  settled 
in  Madrid,  where  he  died  the  25th  of  August,  1780,  in  the  66th  year 
of  his  age  or  thereabouts.  He  was  buried  in  the  parish  of  St.  Martin, 
and  his  portrait,  the  property  of  his  widow,  will  be  placed  in  the 
Museum  of  Natural  History." 

It  may  be  gathered  from  this  short  notice  that  Bowles  was  fitted 
for  scientific  work  by  his  studies  and  travels,  and  that  corresponding 
weight  may  consequently  be  attached  to  his  statements.  In  his 
chapter  **  On  Biscay  in  General"  (De  Vizcaya  en  General),  speaking 
of  the  animals  of  chase,  he  says : — 

**  I  saw  no  wild  rabbits  (no  small  luck  for  the  country),  nor  stags, 
fallow  deer,  or  roebucks  (ciervos,  games,  ni  corzos).  In  the  woods  may 
be  met  with  by  chance  a  wild  boar  (javali).  Don  Manuel  de  las 
Casas,  who  was  Minister  of  Marine  at  San  Sebastian,  killed,  in  his 
natire  place.  Las  Encartaciones,  a  very  large  ounce  or  lynx  (lobo 
eenral).  The  ordinary  wolves  (lobos  comunes)  are  rare,  either  because 
there  are  but  few  small  cattle,  or  because — the  whole  country  being 
covered  with  farms  (caserias) — should  one  be  seen,  he  is  at  once 
hunted  and  killed,  for  which  work  are  excellent  the  greyhoUnd  doge 
(perros  lebreles)  which  they  have  bnmght  herefrom  Ireland  (para  lo  qual, 
son  ezceUentes  los  perros  lebreles,  que  hay  alii  trahidos  de  Irlanda.)' 
From  century  to  century  is  seen  a  bear,  an  animal  common  in  the 
mountains  of  Leon  and  Asturias,"  &c. 

In  Mr.  Dillon's  work,  Travels  in  Spain  (1782) :  Letter  xvi. — 
Description  of  the  Lordship  of  Biscay  and  its  Products — which  is 
really  a  free  translation  of  Bowles'  chapter  '*  De  Vizcaya  en  General," 
he  says,  p.  160 : — "In  the  plains  they  have  hares,  but  no  rabbits, 
Dor  any  deer,  nor  roebucks,  which  last  the  Spaniards  call  cano,  as 
coming  originally  from  Corsica,  as  they  give  the  name  of  galgo  to  a 
greyhound,  having  first  had  them  from  Gaul;  as  Martial  says: — 
'  Leporemque  cseaum  Gallici  canis  dente,'  Lib.  m.,  Epig.  47.  The 
woods  are  not  without  wild  bears ;  and  Don  Manuel  de  las  Casas,  who 
had  been  Minister  of  Marine  at  St.  Sebastian's,  killed  a  very  large 
lynx  {lupus  cervarius),  in  that  part  called  ^  las  Ecartaciones ' ;  but  the 
common  wolf  is  scarce,  there  being  so  few  sheep  to  entice  them,  and 
the  country  so  fully  inhabited,  by  which  means  they  are  immediately 
discovered  and  killed,"  &c. 

Nothing  can  be  more  precise  than  the  terms  used  by  Bowles ;  and 
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it  would  appear  from  this  that  it  was  then  customary  to  import  from 
Ireland  wolf-dogs  for  the  hunting  of  the  wolves  in  this  part  of  the 
Pyrenees. 

Examining  now  the  word  Uhrel  as  to  its  precise  signification,  the 
following  remarks  may  not  be  without  interest.  The  word  is  so 
closely  related  to  liehre^  =  French  likvre,  that  there  would,  at  first, 
«eem  to  be  apparently  no  doubt  as  to  its  signifying  the  dog  with 
which  hares  are  hunted,  that  is,  a  greyhound ;  and  if  the  more  modem 
dictionaries  be  alone  consulted,  such  will  be  found  given  as  the  mean- 
ing of  the  word. 

Thus  Blanc's  Dictionary,  Spanish  and  French  (1849),  gives  for 
lehrel  ■=  levrier,  which,  in  Spier's  Dictionary,  is  rendered  greyhound, 
harrier,  harehound. 

Newman's  Dictionary,  Spanish  and  English  (1809),  gives  ioTlebrel 
^'greyhound"  =  Canis  variegatus. 

The  Dictionary  of  the  Eoyal  Academy  of  Spain  (1832)  gives  for 
the  words  already  referred  to  the  following  significations : — 

Lehrel. — ^Perro  cuyo  cuerpo  es  delgado  y  enxuto  (thin  and  lean) 
Su  cabaza  y  piemas  largas ;  sus  ojos  grandes ;  es  muy  lijero,  y  sirve 
para  la  caza  major;  como  venados,  jabalies,  osos,  &c.,  =  canis  lepo- 
rarius.  ''  A  dog  whose  body  is  thin  and  lean ;  his  head  and  legs  long ; 
his  eyes  large ;  is  very  light  of  foot,  and  is  used  in  hunting  the  larger 
game,  such  as  venison  and  wild  boars,  &c.,  =  canis  l^orarius." 

For  ffalgo  it  gives  : — *'  Perro  de  suma  lijereza,"  "  a  dog  very  light 
of  foot "  »  canis  gallicus. 

Two  proverbs  are  cited,  amongst  others : — "  A  la  larga  el  galgo, 
a  la  liebre  mata.     En  enero  ni  galgo  lebrero,  ni  halcon  perdiguero.'' 

For  mastin  it  gives : — **  Perro  grande  y  fomido  (a  dog  big  and 
well-built  or  powerful)  =  canis  pecuarius,  sirve  rcgularmente  para 
guardar  el  ganado." 

Going  back,  however,  to  earlier  authors,  we  find  H'°.  San  Joze 
GeralDelpino  (1763),  Pinedos  (1740),  and  Stevens  (London,  1724), 
all  three  giving  for  lehrel,  *^  An  Irish  gre^f hound,  though  some  will 
use  it  for  a  common  greyhound,  which  is  not  proper,  these  being  called 
galgos " ;  while  the  remarkable  (Spanish  and  Italian)  Dictionary  of 
Lorenzo  Franciosini  Fiorentino  (Venice,  1645)  gives  for  Uhrel  = 
*'  cane  da  porci,  comme  quelli  che  vengon  di  Francia  o  d'Inghelterra" 
(a  swineherd  dog,  such  as  those  which  come  from  France  or  Eng- 
land). 

The   Spanish-English   Dictionary  of  Richard  Percival   (London, 
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1623)  gives  for  lehrel  a  harrier,  a  greyhound;  and  lot galgo,  a  grey- 
hound. 

On  the  other  hand,  few  of  these  dictionaries  give,  in  their  English- 
Spanish  part,  a  rendering  for  wolf-dog. 

Lopez  and  Bensley  give  for  wolf-dog : — **  Perro  de  pastor ;  especie 
de  mastin  dotado  de  mucha  aptitud  para  guardar  los  rehanos"  (a 
shepherd's  dog,  a  sort  of  mastiff,  endowed  with  much  aptitude  for 
guarding  flocks). 

Pinedos  gives  for  wolf-dog,  lohero,  which  can  hardly  he  correct, 
since  the  word  simply  means  pertaining  to  wolves. 

Neumann  gives  for  wolf-dog  mastin. 

If  now  the  Portuguese  dictionaries  he  consulted,  we  should  expect 
to  meet  with  the  older  forms  and  significations,  since  the  Portuguese 
became  detached  from  the  other  Latin  languages  ahout  the  13th 
<»ntury. 

In  Lacerda's  Dictionary  (1871,  Lisbon)  there  is  given  for  lehre 
~  lehreo  (mastiff-dog,  greyhound) ;  for  the  English  word  wolf-dog  he 
gives : — **  Kafeiro ;  mastim ;  cao  de  gado  ;  cao  mestico  ou  gerado  do 
eao  e  da  loba."  This  last  explanation  is  interesting,  as  pointing  to 
the  mastiff  being  a  cross  between  the  dog  and  the  wolf. 

The  different  renderings  mentioned  do  not  give  a  very  precise 
signification  for  the  word  lebrelf  a  certain  confusion  seeming  to  exist 
as  regards  the  meanings  of  the  words  lehrel  and  galgo.  That  galgo  is 
essentially  the  greyhound  seems  clear,  both  from  the  general  agree- 
ment as  to  this  sense  for  the  word,  as  also  from  the  connexion  which 
is  established  between  galgo  and  liebre  in  the  different  proverbs  cited. 
Stevens  and  Pinedos  both  give  the  proverb,  "  A  galgo  viefo,  echals  UebrBy 
no  conefo'*;  with  the  translation,  **  Slip  an  old  greyhound  after  a  hare, 
not  after  a  rabbit."  Stevens  does  not  say  that  the  Irish  greyhoimd, 
termed  lehrel  in  Spanish,  was  used  for  hunting  the  wolf ;  but  that 
would  result  directly  from  the  statement  by  Bowles  already  quoted, 
as  also  by  implication  from  the  explanation  given  for  the  word  by  the 
Dictionary  of  the  Eoyal  Spanish  Academy,  as  to  its  being  specially  used 
for  the  larger  game. 

The  explanation  given  by  the  Venetian  Dictionary  of  Fiorentino, 
**  a  swineherd  dog,  or  dog  for  swine  such  as  come  from  France  and 
England,"  does  not  contradict  Stevens'  explanation,  and  would  be  in 
agreement  with  that  of  the  Eoyal  Spanish  Academy,  since  a  dog 
which  would  be  used  for  herding  svdne  in  forest  districts,  where 
acorns  are  abundant — that  is,  a  mountainous  district  such  as  the 
Pyrenees — should  be  able  to  cope  with  wolves;  he  should  therefore 
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be  big  and  strong  and  courageous,  and  able  for  any  of  the  larger  game. 
The  interesting  part  of  this  explanation  is  that  pointing  to  the  French 
or  English  origin  of  the  dogs  known  as  lehreUs,  which  not  merely 
confirms  Stevens,  but  also  supports  Bowles,  and  furthermore  showa 
that  the  fact  must  have  been  notorious  of  the  bringing  of  these  dogs 
from  abroad  into  Spain  during  the  17th  and  18th  centuries,  and  it  may 
be  supposed,  during  the  16th. 

In  the  remarkable  work,  Z'  Oriyine  du  Fran^ais,  vol.  ii.,  p.  292 
(by  the  Abb^  J.  Espagnolle,  Paris,  1888),  he  gives  the  folio  wing  details 
as  to  the  word — **  Loup-garou,  =  vere-wolf,  Anglo-Saxon ;  XvyKovpiw  = 
urine  du  lynx.  Le  mot  Xxr/Kovptov  a  6te  pronon^e  diversement  suivant 
les  pays  ;  on  en  a  fait  leu-warou;  loup-herrou;  laup-hrou;  warou;  yarou,- 
louearou ;  comme  loup  se  pronon^ait  leu  dans  notre  vieille  langue,  il  y 
a  eu  confusion  entre  leu  =  loup,  et  la  premiere  syllabe  de  Avyicovptov, 
Xvy$,  car  en  reality  le  lupus  latin  n'a  rien  d  voir  dans  le  loup  yarou 
bien  (|ue  nom  y  soit.  Le  loup-cervier  est  encore  le  XvyKovptov  grec  ou 
plutot  le  XvyKOLpiov  6olian,  aveo  le  digamma  Avicap-Aov."  Comparing 
the  form  loup-hroUy  =  leu-hroUy  with  the  Portuguese  lehreo,  =  Uhre,  = 
Spanish  lehrel^  it  may  be  taken  that  the  word  lehrel  really  meant 
originally  a  lynx  or  loup-cervier.  Hence  the  perro  lehrel  mentioned  by 
Bowles  would  really  mean  a  wolf-dog. 

The  conclusion  may  therefore  be  drawn  that  during  the  centuries 
mentioned  dogs  were  imported  from  France,  England,  or  Ireland  for 
either  hunting  the  wolf  or  for  protecting  herds  of  swine  when  out 
feeding  on  acorns  in  forest  districts  where  wolves  abound,  such  as  the 
Pyrenees. 

The  seeming  confusion  in  the  renderings  of  the  words  lehrel  and 
yalyo  may  have  arisen  from  the  circumstance  of  two  classes  of  dogs 
being  used  against  the  wolf,  both  necessarily  large,  strong,  and  coura- 
geous. The  one  used  by  sportsmen  for  huntiny  that  animal,  the  Irish 
wolf-dog,  being  known  in  Spain  by  the  term  lehrel^  probably  by  reason 
of  his  lithe  form  and  likeness  in  shape  to  the  greyhound  proper.  The 
other ^  a  herd's  or  shepherd's  dog,  which,  according  to  Fiorentino,  was 
the  lehrel ;  but  ho  also  gives  for  mastin,  a  shepherd's  dog ;  so  that,  in 
this  respect  lehrel  =  mastin,  I^ow,  Neumann  gives  for  wolf-dog 
mastin,  which  is  also  old  French  for  mdtin  =  mastiff,  the  Irish  for 
which  is  maisttn,  and  Portuguese  mastim,  also  explained  as  lehre,  = 
wolf-dog.  Thus  it  would  appear  that  the  mastin  «  mastiff,  was  used 
as  the  shepherd's  dog  in  protecting  his  herds  against  the  wolf  on  the 
Continent.  It  is  worth  citing  that,  in  the  Dictionnaire  Uhiversel  de  M. 
Boiste  (1823),   matin  is  explained,  yros  chien  ;  moloHnm.     The  term 
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molaue  being  explained  by  Littr6 : — "  Espdce  de  chien  que  les  anciena 
employaient  ^  la  garde  des  troupeaux/'  and  being  still  in  nse  in 
French  poetry. 

Taking  for  granted  that  there  was  an  importation  of  Irish  wolf- 
dogs  in  Spain  daring  the  17th  and  commencement  of  18th  centuries, 
it  would  be  reasonable  to  presume  that  the  race  of  these  dogs  may 
still  be  surviying  in  Biscay  or  other  parts  of  the  Pyrenees,  since 
wolves  exist  there  still,  swine  are  herded  as  of  yore,  and  the  climate 
of  this  mountainy  district  would  not  materially  tend  to  the  degenera- 
tion of  the  race. 

There  is  a  further  question  as  regards  the  importation — ^that  is, 
how  far  back  historically  can  it  be  traced  ?  and  whether  directly  from 
Ireland  or  through  foreign  ports?  In  the  solving  of  this  question 
some  light  might  perhaps  be  thrown  on  the  obscure  traditions  conoem- 
iog  the  relations  of  Ireland  with  Spain  in  olden  times. 
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XXX. 

ON  THE  STABILITY  AND  SMALL  OSCILLATION  OF  A 
PERFECT  LIQUID  FULL  OF  NEABLY  STRAIGHT  CORE- 
LESS  VORTICES.  By  SIR  W.  THOMSON,  F.R.S.,  Hon. 
Mem.  R.I.A.     (Plate  XIX.) 

(EXTBACT   FROM  A   LeTTEB  TO  FbOFESSOB  FiTzGeBALD.) 

[Bead  Notsmbbr  30,  1889.] 

**  I  haye  quite  confirmed  one  thing  I  was  going  to  write  to  you 
(in  continuation  with  my  letter  of  October  26)  viz.  that  rotational 
Tortex  cores  must  be  absolutely  discarded,  and  we  must  have  nothing 
but  irrotational  revolution  and  vacuous  cores.  So  not  to  speak 
of  my  little  piece  of  coreless  vortex  work  (*  Vibrations  of  a  Columnar 
Vortex,'  Proc,  R.S.E.,  March  1,  1880),  Hick's  Paper,  *  On  the 
Steady  Motion  and  small  Vibrations  of  a  Hollow  Vortex'  DraMOC" 
tions,  Roy.  Society,  1884),  will  be  the  beginning  of  the  Vortex 
Theory  of  ether  and  matter,  if  it  is  ever  to  be  a  theory.  Steady  mo- 
tion, with  crossing  lines  of  vortex  column,  is  impossible  with  rota- 
tional cores,  but  is  possible  with  vacuous  cores  and  purely  irrotational 
circulations  around  them.  The  accompanying  diagram  (Fig.  1 ,  PI.  xix. ) 
helps  to  explain  by  an  illustration.  It  shows  the  shape  of  an  in- 
finitely long  cylindrical  vacuous  vortex  column  as  disturbed  by  a  rigid 
tore,^  held  fixed  in  a  plane  perpendicular  to  the  axis  of  the  column,  and 
having  irrotational  circulation  through  itself.  Blue  represents  vacuum ; 
the  white  on  each  side,  liquid ;  and  the  two  black  circles  section  of 
the  tore.  The  curves  representing  the  boundary  of  the  vortex  are 
calculated  to  give  uniform  resultant  fluid  velocity  over  the  whole 
surface  of  the  hollow  core.  This  velocity  is  the  resultant  of  the 
velocities  due  to  the  circulation  around  the  vacuous  core,  and  to  circu- 
lation through  the  tore.  The  former  is  rigorously  in  inverse  propor- 
tion to  distance  from  the  axis  of  the  vacuous  column.  The  latter 
is  approximately  parallel  to  this  axis,  and  in  inverse  proportion  to 

^  Or  circular  ring  of  circular  cross  section,  like  an  anchor  ring. 
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the  cube  of  the  distance  from  the  circular  axis  of  the  tore.  The  equa- 
tion of  the  curve  is  easily  written  down.  It  is  calculated  for  the  case 
in  which  the  velocity  at  the  centre  of  the  tore  (were  there  no  vacuity) 
due  to  circulation  through  the  tore,  is  equal  to  -v/s  /3  of  the  velocity 
at  the  boundary  of  the  vacuous  column  at  great  enough  distances  on 
either  side  to  be  undisturbed  by  the  circulation  through  the  tore.  This 
makes  the  maximum  diameter  of  the  vacuous  core  three  times  the 
undisturbed  diameter.  If  the  velocity- component,  due  to  the  dis- 
turbance, is  small  in  comparison  with  the  surface-velocity  of  the 
vortex  column,  the  swelling  will,  of  course,  be  but  a  small  fraction  of 
the  radius  of  the  undisturbed  column.  Try  to  get  a  corresponding 
problem  of  steady  motion  with  rotational  core,  and  you  will  see  why  I 
now  abjure  rotational  motion,  and  definitively  adopt  vacuum  for  all 
cores. 

'^  19'ow,  consider  a  imiform  distribution  throughout  space,  of  vacuous 
vortex  columns ;  represented  by  section  perpendicular  to  the  length  in 
Fig.  2,  PI.  xix. ;  red  and  blue,  each  representing  vacuum,  but  with  oppo- 
site circulations  around  them.  But,  instead  of  the  proportions  of  the  dia- 
gram, let  the  distance  from  each  column  to  its  three  nearest  neighbours 
be  enormously  great  in  comparison  with  the  diameters  of  the  columns. 
I  think  I  can  now  prove  that  this  arrangement  of  vortices  is  stable ; 
bat  its  quasi-rigidity  relatively  to  two-dimensional  motion,  without 
change  of  volume  of  the  cores,  is  exceedingly  small,  and  the  corre- 
sponding laminar  wave-motion  exceedingly  sluggish  in  comparison 
with  the  tensile  quasi-rigidity,  and  corresponding  wave-velocity 
which  we  should  find  by  considering  laminar  motion  in  planes  parallel 
to  the  plane  of  the  diagram. 

Now,  imagine  a  very  great  number  of  planes  in  all  directions — as 
many  within  an  angle  of  1^  of  any  one  plane,  as  within  1°  degree  of 
any  other.  And  let  there  be  a  distribution  of  straight  vortex  vacuous 
cores  (as  represented  in  Fig.  2),  perpendicular  to  every  one  of  these 
planes.  The  cores  being  thin  enough,  they  may  be  placed  along 
straight  lines,  no  one  of  which  intersects  any  other.  The  mutual 
influence  of  the  vortices  will  produce  disturbances  from  the  straight 
lines  in  which  we  supposed  them  given,  and  slight  swellings  and 
deviations  from  exactly  circular  figure,  in  their  cross  sections ;  and 
there  will  be  sluggish  motions  of  the  cores,  unless  they  are  all  placed 
80  as  to  fulfil  a  definite  condition  giving  steady  motion.  Even  if  this 
definite  condition  is  not  exactly  fulfilled,  the  tensile  quasi-rigidity, 
and  corresponding  velocity  of  laminar  waves  of  the  medium,  thus 
kinetically  constituted,  will  certainly  differ  but  little  from  what  they 
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would  be  if  the  Tortices  were  arranged  so  as  to  give  absolutely  steady 
motion  for  the  equilibrium  condition  of  the  medium. 

'<  I  have  been  anxiously  considering  the  effect  of  free  vortex  rings 
with  vacuous  cores  among  the  vortex  columns  of  this  tensile  vortex 
ether,  as  suggested  for  cored  vortices  at  the  end  of  your  communication 
of  April  26,  1889,  to  Natur:  It  will  be  an  exceedingly  interesting 
dynamical  question  ;  though  it  seems  to  promise  at  present  but  little 
towards  explaining  universal  gravitation  or  any  other  property  of 
matter ;  so  you  may  imagine  I  do  not  see  much  hope  for  chemistry 
4Uid  electro-magnetism." 
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XXXI. 

EEPOBT  ON  THE  BOTANY  OF  SOUTH  CLARE  AND  THE 
SHANNON.  By  S.  A.  8TEWABT,  FeUow  of  the  Botanical 
Society  of  Edinburgh,  Curator  of  the  Collections  in  the  Museum 
of  the  Belfast  Natural  History  and  Philosophical  Society. 

[Bead  Mat  27,  1889.] 

Th£  district  with  which  this  Eeport  is  concerned  is  very  irregularly 
limited,  and  its  bounds  cannot  be  defined  with  much  exactness.  It 
ranges  in  latitude  from  52^  25'  N.,  at  the  southern  side  of  the  Shan- 
non's mouth,  to  52^  51'  at  Ennis.  Its  longitudinal  extremes  are, 
Limerick,  8*^  38'  W.,  and  Kerry  Head,  9°  50'.  Portions  of  three 
counties — Clare,  Limerick,  and  Kerry — are  embraced  in  this  area, 
which  is  mainly  interesting  by  reason  of  its  including  the  wide  and 
deep  estuary  of  the  greatest  of  British  rivers.  Ennis  in  the  east,  and 
Kilrush  in  the  west,  were  the  principal  centres  of  observation  in 
South  Clare.  Most  attention  was  paid  to  Clare,  and  a  wider  area  was 
examined  in  this  county  than  in  either  Limerick  or  Kerry.  From 
Ennis  the  lower  Fergus  flows,  with  a  slow,  deep  current,  through 
low-lying  flats  formed  of  alluvial  deposits.  This  river  opens  into 
the  Shannon  through  a  wide  estuary  of  its  own,  some  fifteen  miles 
below  Limerick,  and  about  twelve  miles  south  of  Ennis,  and  is  tidal 
almost  as  far  up  as  the  latter  place.  The  surface  of  the  country,  in 
this  part  of  the  county,  is  fiat  and  uninteresting,  with  numerous 
small  bogs  and  lakes  lying  amongst  low  hills.  The  lakelets  are  in 
many  cases  surrounded  by  planting,  and  they  form  the  one  attractive 
feature  in  the  landscape.  The  mai'gins  of  the  Fergus  are  so  marshy 
as  to  be  almost  inaccessible  to  the  pedestrian  naturalist ;  its  vicinity 
will  probably  yield  some  interesting  fenland  plants  when  more  fully 
examined.  Kilrush  is  seated  on  the  northern  bank  of  the  Shannon  a 
considerable  distance  above  its  mouth.  The  north  side  of  the  estuary 
is  here  separated  from  the  Atlantic  by  a  long,  narrow  peninsula, 
which  terminates  at  Loop  Head  about  twenty  miles  below  Kilrush. 
Inland  the  scene  rises  gradually  from  both  sides,  and  much  of  the 
median  portion  of  the  peninsula  consists  of  extensive,  elevated  peat 
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bogs.  Bockj  shores,  inter^pened  with  frt-i-Tirrt  ssdi  LanaL 
terize  the  exterior  coast,  while  on  the  side  of  tlie  escnirr  fmn-ry  j 
muddy  beaches  prevaiL  The  comitiy  on  the  Knrri  it  ihst  i 
made  of  interest  by  the  many,  and  aometiiE'^  ext^EX^f. 
divemfy  the  scenery.  At  Bingmoyliiii  Pi.iLt,  Rrciif  t«L  Tx£i^  !«->▼ 
Limerick,  there  are  remains  of  what  seeais  to  barf  ^kk  a  Tgitmr 
extin'^ive  cataral  forest,  but  the  trE«s  now  sraT>-:rrr  sv  mosclT  aeaj. 
Curragh  Chac-e  is  an  extennre  wood  wli.h,  if  n  w€!rt  ^I  be  weZ 
aearcLed,  wv^ild  oc>:!:py  a  botiiiist  for  many  diy&.  Tut  v.K»i-f»r«f«¥id 
rocks  at  F«jTi;es  are  al»o  moft  inttreftinr  t-:-  iLf  i.i.rzrLliiL.  l*!  lait 
Kerry  c-:ja5t,  f-jrtLer  west,  the  shore*  art  rxky.  wrtl  cK^osimiZ  annij 
bea«:hes.  whi-ch  g^ire  pood  results  as  regards  niLrrrizirf  ilixtsw  inZj- 
bunion,  a  6e'a?ile  rtraort  with  conaltrr^tlt  iLs^Turtl  Lrirb.'DJ&&.  luiif-  a 
wide  gtret<:h  of  sai.Hill«  that  extend  s:zi:e  tw?  ii£rf*i:.  "aie  floc:^ 
and  yitM  a  px«d  nuii:b*.r  of  eearw  plants^  It  i*  arc  l:  be  s^^wiwd 
that  tht-  six  Ciys  spent  by  me  at  this  j»li!>c  in  iLf  grrr.TriPT  od  j>Si 
and  1^^6.  by  any  m'-ans  exhaust^  its  bitArial  rLTc-rt-SL 

TLe  l<Aiiii2  feitnre,  as  ivspe^its  the  frr*:I:«rr  nf  lirf  i«s^ifH3- 
L<»i  of  the  Shannon  Efrtoary,  is  the  prevaltrfie  A  riKis  xt  cme  cy*: 
fr^-C'li'pi-aJ  ep>.h,  niinely,  the  CartKiiiferc-s:  rxts  wiiLk  limiri 
brC'Tiriit  t-C'tLjcj^atiTeiy  near  t^.^pether,  as  rfcrtris  ar*^  aK  yrt  iwr 
nnlike  in  strccMa^  ai.d  in  chesdi^al  chATii^.rfi.  pr:»i:'L>-,T.r.  iJucirf.-cv, 
Ttry  di5*  rent  e5t<-ts  on  the  asptrt  of  tie  o^n^try,  visi  nt  23 ' 
tatle  proi-:ti:-r^  The  sr.ikl«  of  the  C-«tI  llri.>::rc*  f  >nL  •Lb* 
nant  n>  ks  of  the  greater  part  of  tie  di>tzi:t.  Cr-itiMrsiZy  Arr 
yi*^!  L  in  pla:**,  £ag-sJ.:L.es  of  ir.&?ketAile  ral-Lt,  aai  vrt  hcmuis  of 
coal  oc^nr.  In  the  district  we?^  of  Fiyn*  tli  ::al>  Ihr  n  :«c:  jTr.g^S 
dipth?  l»t!DW  the  ssrfa:*,  and  frKu  time  to  ti=>e  hj.Tf  >.tx  wfrksec  ia 
a  prliLitiTe  atd  ineipeji^iTe  E-azmcr.  Fie»:^JC!ntIy  lie  :lf»tr  r.»cfe  a» 
obstnjvl  by  all-TuJ  dt  posits^  the  «>=rses  cf  !*'«  3t:«-  injtarar: 
livtrs  bri^  maikt^i,  Er-re  ct  less,  by  thti*  aZzTiLl  fiis.  Byti>r 
Shamrn.  tie  alluTi:::^  is  f:.::^  i  KI^w  hirh  wxJ^r.  aai  ^  .«hm  Mcwd 
by  6r*\  a.c-iif^ti:!^  fcr=iii-c  1:  w  i«lari&.  C»r  tl-  f.:.^^  ai*  af  Ae 
Eiztl  ci  tie  Sr,arr.:a  there  are  crils.  aal  ytll.w  «2iL<jaies  tbal 
Lave  tK-a  '.lass^d  as  FipeT  ••Id  Bed.  S£-;:ric:  r:.:ks  UindrvvfT; 
occTa-  at  Billysar  and  elaewnei^,  t  ^  »  slicllly  ir^:9<^  as  ta  be 
coBiiparbtfT^rly  insLziif'JAiit. 

In  the  li«.ts  wliil  fellow  xLa%  are  €9iTi=rera:<ti — fif  I'LkiitgvigKgia, 
4o9  fT»e^e$:  Vajicrliir  Ciypti'aaiia,  1>:  Clirart'K,  4:  Mnsei.  *4; 
Hepaticae.  14:  in  alL  579  5pt«^  Tlr'^rl  tli*  rx3Lber 
«j5t  tC'  fme^oli  cf  tie  Iri*i  fr-rau  it  iiz^A  ht  s^il  ; 
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total  of  the  plants  of  the  district.  The  names  of  several  compara- 
tivelj  common  species  do  not  appear  in  these  lists,  but  it  is  not  to  be 
assumed  that  all  such  are  really  absent  from  the  flora.  In  the  case  of 
eren  the  most  common  it  has  not  been  deemed  wise  to  assume  their 
occurrence  unless  actually  noted  in  the  field ;  and  to  pass  by  such 
without  note  is  easier  than  to  overlook  a  rarity.  Amongst  the  Musci 
one  species,  Cindidotus  riparius  is  an  addition  to  the  British  flora ;  to 
give  a  fall  account  of  the  mosses  would,  however,  entail  another 
winter's  work,  and  the  following  list  is  an  incomplete  one.  The 
HepaticsB  have  been  still  less  perfectly  catalogued,  though  it  must  be 
said  that  a  rich  flora  of  these  plants  cannot  be  hoped  for,  as  Nature 
has  not  afforded  them  the  most  suitable  habitats.  It  is  singular  that 
this  district,  lying  midway  between  two  remarkable  floras,  is  scarcely 
enriched  by  any  outliers  or  vestiges  of  either.  £illamey  is  but  half 
of  a  degree  further  south,  but  then  the  physical  conditions  are  totally 
unlike.  Instead  of  lofty  mountains,  with  thickly- wooded  and  deep 
sheltering  glens,  we  have  on  the  Shannon  low  boggy  hills,  and  the 
woods  are  elevated  but  slightly  above  sea-level.  About  an  equal  dis- 
tance to  the  north  we  meet  with,  in  the  Burren  flora,  a  vegetation 
very  different  from  that  of  Killamey,  and  scarcely  less  interesting. 
The  prominent  plants  of  the  Burren  are  absent  from  South  Clare  and 
the  Shannon  estuary,  and  this  absence  mast  be  accounted  for  on 
geological  considerations.  The  warm  limestone  rocks  of  the  Burren, 
intersected  as  they  are  everywhere  by  their  humid  Assures,  offer 
unique  conditions  which  do  not  obtain,  to  any  extent,  elsewhere  in 
Ireland.  The  speciality  of  the  conditions  in  north-west  Clare  is  ex- 
pressed in  its  special  flora ;  but  this  flora,  due  to  geological  influences, 
is  confined  to  the  area  in  which  those  infiuences  operate. 

The  geographical  relations  of  the  flora  here  recorded  do  not  call 
for  much  comment.  We  notice  an  absence  of  any  plants  special  to 
the  locality,  and  the  usual  preponderance  of  the  common  species 
grouped  in  Watson's  **  British  Type."  An  analysis  of  the  following 
lists  shows  that  75  per  cent,  of  the  plants  enumerated  must  be  classed 
under  the  British  type,  15  per  cent,  under  the  English  type,  2^  per 
cent,  are  of  the  Atlantic  type,  and  1  per  cent,  only  are  placed  in  the 
Scottish  type.  But  one  plant,  Orchis  pyramtdalis^  can  be  credited  to 
the  Germanic  type,  and  the  Highland  type  is  without  any  representa- 
tion. There  remain  6^  per  cent,  uncertain  and  unclassed.  CineU- 
dotui  ripariuB  is  new  to  the  British  flora,  and  Rubus  althaifoUus  is  a 
bramble  not  previously  recorded  as  Irish.  The  variety  iniermedtus  of 
JR.  eoiiui  is  also  an  addition  to  the  Irish  flora,  and  likewise  the  var. 
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dema  of  Sagina  maritima,  Potamogetm  Fneiti  {mueromUwi)  has  been 
erroneously  recorded  for  the  North  of  Ireland ;  it  is  now  published 
with  certdnty  as  an  Irish  plant. 

AdDITIOIVS  to  DiSTBICT  I.  OF  THE  CyBBLE  HiBEBHICA. 

Baphanus  maritinius. 
Bagina  maritima,  var.  densa. 
Rubus  cflBsius,  Tar.  intermedins. 
Arenaria  leptoclados  (also  new  to  6). 


Additiows  to  District  VI. 


Banunculus  penicillatus. 
Viola  odorata. 
Stellaria  holostca. 
Cerastium  tetrandrum. 
Vicia  sylvatica. 
Bubus  rusticanus. 
R.  macrophyllus. 
R.  koehleri. 
R.  corylifolius, 

var.  conjungens. 
R.  altbaBifolius. 
^gopodium  podagraria. 
(Enanthc  lachenalii. 
(E.  crocata. 
Scabiosa  arvensis. 
Bidens  cemua. 
Artemisia  maritima. 
Solanum  dulcamara, 

var.  marinum. 
linaria  vulgaris. 


Scrophularia  aquatica. 
Veronica  moutona. 
Mentha  sativa. 
Atriplex  hastata. 
Empctrum  nigrum. 
Callitriche  hamulata. 
Salix  alba. 
S.  aurita. 

Juncus  obtusiflorus. 
Typha  latifolia. 
Potamogeton  pusillus. 
P.  zizii. 

Zannichcllia  palustris. 
Scirpus  fluitans. 
Carex  ovalis. 
C.  extensa. 
Holcus  mollis. 
BromuB  racemosus. 
Equisctum  maximum. 
E.  palustre. 


My  best  thanks  are  due  to  those  friends  whose  kind  assistance 
and  advice  on  critical  points  have  rendered  the  statements  in  this 
Beport  more  reliable.  For  the  pains  taken  with  a  number  of  the 
plants  here  enumerated,  I  feel  especially  grateful  to  Professor  Charles 
C.  Babington,  P.B.S.,  Mr.  G.  A.  Holt,  of  Manchester,  and  Mr.  A. 
Bennett,  F.L.S.,  of  Croydon. 
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RANUNCTJLACEuffil. 

\_Eantmeului  trtehophyUus,  Chaix.  A  plant  which  seemed  to  be  this 
growB  sparingly  on  Scattery  Island ;  but  as  the  specimen  was 
lost  before  being  critically  examined,  it  is  not  certain.] 

S.  Baudottii,  Godr.  Marshes  by  the  Fergus  at  Enms ;  also  at  Beal 
Point,  Ballybunion,  and  north  side  of  Tralee  Bay. 

Jl.  penieillatw  (Dum.).  In  the  Fergus  at  Enjnis,  and  in  the  Feale, 
near  listowel. 

R.  peltatutf  Fries.    Beal  Point ;  not  common. 

B.  heieraceusy  Linn.    Doonbeg,  Beal  Point. 

B.  sceieratus,  Linn.  Clare  Castle,  Lough  Senan,  Ferry  Bridge, 
Foynes. 

B^JUmmula^  linn.    Marshes,  frequent. 

jS.  lingtM^  Linn.     Bare ;  but  abundant  in  a  marsh  near  Doonbeg. 

B.  aerUj  Linn.    Common  in  many  places. 

B.  rtpens,  Linn.     Common. 

B.  Mhosus,  Linn.     Kot  common. 

Caltha  pahutris,  Linn.    Abundant  at  Ennis. 

NYMPHACEiE. 

Coitalia  aJha^  Salisb.     Ballycar  Lake,  and  in  several  places  between 

Askeaton  and  Foynes,  but  not  common. 
Nymphaa  lutea^  Linn.  (Nuphar,  Sm.).     Ditches  in  Monmor  bog;  also 

near  Foynes  and  Askeaton. 

PAPAVERACKE. 

Papaver  dubium,  Linn.     Ballycar,  Foynes,  &c.,  but  not  common. 
[P.  iomni/erum,  Linn.    Is  not  infrequent  in  cultivated  fields.] 
Glaueium  Jiavum,  Crantz.   Shore  at  Kilrush,  and  abundant  on  Scatteiy 
Island. 

FUMAIlIACEiE. 

Fumaria  officinaluy  Linn.  Borders  of  fields,  Bingmoylan,  &c, ;  not 
common. 

2  C2 
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CEUGIFERJB. 

Nasturtium  ojfieinah.  B.  Br.     Springs  and  shallow  streams. 

i\r.  amphibiumf  B.  Br.    Abundant  by  the  Fergus  at  Ennis. 

Barharea  vvUgaris^  B.  Br.    Listoweli  Ardfert. 

Ardbis  hirsuta  (Linn.).  Limestone  quarry  at  Bingmoylan,  and  lime- 
stone rocks  at  Askeaton ;  not  common. 

Cardamine  Mrsuta^  Linn.    Walls  at  Clare  Castle. 

C.  pratensis,  Linn.    Wet  pastures. 

Sisymbryum  afieinale,  Linn.    Boadsides  and  wastes ;  common. 

Braniea  eampestris,  Linn.     Clare  Castle,  Doonbeg ;  not  common. 

Sinapis  niyra,  Linn.    In  crops ;  rare,  and  a  casual. 

8.  an^ensis,  Linn.    Common. 

CocUearia  offieinaHs^  Linn.  Kilrush,  Foynes,  &c. ;  common  on  the 
coast. 

Thlaspi  arvsnsSf  Linn.    On  limestone  at  Askeaton. 

Capsella  bursthpastoris  (Linn.).     Boadsides ;  frequent. 

Senebiera  coronopus  (Gaert.).     On  the  quay  at  Clare  Castle. 

S.  didyma^  Pers.  Abundant  at  Ennis,  and  on  roadsides  from  FoyneH 
to  Listowel. 

Raphanus  maritimus^  Sm.     Sandy  shore  at  Ballybunion. 


BESEDACKS. 

Rsaeda  luteola,  Linn.      Clare  Castle,   Sizmilebridge,  Lough  Senan, 
Kilrush,  Askeaton,  Foynes. 

VIOLACKffi. 

Viola palwiriSy  Linn.     Sizmilebridge,  Lough  Senan,  Tullagher. 

V,  odorata^  Linn.    Plentiful  on  gravelly  ground  by  roadside  between 

Sixmilebridge  and  Newmarket. 
V.  hirta,  Linn.     Plentiful  on  limestone  rocks  at  Askeaton,  and  in 

quarries  south-east  of  Foynes. 
V,  sylvatiea^  Fries.     Common  on  banks  and  pastures. 
V.  hitea  yar.  eurtisii^  Forst.     Doonbeg,  Beal  Point,   Ballybunion  ; 

abundant  on  the  sands. 
V.  tricolor,  Linn.     Sandy  waste  ground. 

„         yar.  arvensis,  Murr.     Sixmilebridge,  Kilrush,  &c. 
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DBOSEEACKS!. 
Droiera  rotundifolia^  Linn.    Peat  bogs ;  common. 
D,  tntermsdiaf  Hayne.    Bogs  between  Kilrush  and  Eilkee ;  abundant 

in  places. 
2).  angliea^  Huds.    Rare,  but  abundant  in  bogs  north  of  Carrigaholt. 

„         var.  obovataf  M.  and  K.     Sparingly  in  a  bog,  north  of 

Carrigaholt.    Apparently  this,  but  less  decidedly  marked  than 

the  North  of  Ireland  plant. 

POLYGALACKB. 

Foiy^aia  vulgarU^  Linn.    Kilrush,  Carrigaholt,  Askeaton  ;  not  very 

common. 

CABYOPHYLLACKaS. 
Silene  inflata^  Sm.     Clare  Castle ;  not  common. 
8,  maritimaj  With.    By  the  Shannon  occasionally,  but  not  abundant. 
Lyehnis  diotcaj  Sibth.     Coast  south  of  Ballybunion ;  rare. 
Sagina  procumben$j  Linn.     Common. 
8.  apetalaj  Linn.    Bridge  at  Clare  Castle,  walls  about  Eilrush,  and 

Foynes. 
8.  maritima^  Don.     Kilrush,  north  side  of  Tralee  Bay. 

„  var.  8.  dmsa,  J.    Plentiful  in  large  patches  on  dry  sandy 

banks  by  the  church  at  Ballybunion. 
8.  nodoMj  £.  Meyer.    Bogs  at  Ballycar ;  also  at  Askeaton,  and  in 

damp  grassy  places  in  sandhills  at  Beal  Point. 
Arenaria  pephidei,  JAim,    Sandy  shores ;  common. 
A,  wrpyUifoUa^  Linn.    Limestone  rocks,  and  sandy  shores. 
A.  Upioeladoi,  Guss.     Walls  of  Ferrybridge,  and  limestone  quarry 

south-east  of  Foynes. 
SteUaria  media  (Linn.)  Yill.    Fields  and  waste  ground. 
8.  holoetea,  Linn.    Hedge  banks ;  frequent. 
8,  graminea^  Linn.     Hedges ;  frequent. 
8.  Mginoea^  Murr.    Marshy  places ;  frequent. 
Ceroiiium  ghmeratum,  Thuil.    Dry  places  at  Kilrush,  Foynes,  ftc. ; 

not  common. 
C.  triviaU^  Link.    Common. 
C.  tetrandrum^  Curt.    By  the  shore  at  Kilrush,  and  abundant  at  north 

side  of  Tralee  Bay. 
8pergularia  rupesiris,  Lebel.    Kilrush,  Bingmoylan,  and  abundant  on 

sea  cliffs  at  Ballybunion. 
8,  negleeUij  Kindb.    Clare  Castle,  and  salt  marsh  at  Foynes. 
Spergula  arveneis,  Linn.    Cultivated  fields ;  frequent. 
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MALVACRE. 

Miaha  syhestrts^  Linn.  Askeaton,  Beal  Point,  Ballybanion  ;  frequent 
on  waste  ground. 

AUkaa  offleinaUs^  Linn.  Sparingly  by  roadside  south  of  Ballybunion, 
and  abundant  by  damp  ditches  close  to  Beal  Castle.  The 
information  received  from  a  cottager  at  the  spot  was  to  the 
effect  that  the  plant  was  not  cultivated,  and  ^'always  grew 
there." 

HYPEKICACK^:. 

Syperteum  androsamum^  Linn.  Sparingly  in  woods  at  Binekirk,  Kil- 
rush,  and  Foynes. 

II.  Utrapterum^  Fries.    Rinekirk,  Kilrush,  and  Foynes. 

jGT.  perforatum^  Linn.  Ennis,  Ballycar,  Einekirk,  Askeaton,  Bally- 
bunion. 

ff.  duKum,  Leers.    Limestone  rocks  by  shore  at  Askeaton. 

JST.  humifusum,  Linn.    Eilrush  ;  not  common. 

JST,  pukhrum,  Linn.     Dry  banks ;  Kilrush,  &c. 

JET.  elodesy  Linn.  TuUagher  Lake,  north  of  Eilrush,  and  abundant  on 
Monmor  bog. 

GERANIACKE. 

Geranium  mollsy  Linn.     Common. 

O.  pueillum^  Linn.     Waste  ground  by  the  old  Charter  School  near 

Bingmoylan,  north  of  Fallaskenry ;  rare. 
G,  disseetum^  Linn.     Common  through  the  district. 
G.  columbinttm,  Linn.    Plentiful  on  limestone  at  Askeaton ;  also  in 

quarry,  and  on  rocky  limestone  pastures  at  Foynes. 
G,  Jueidum^  Linn.    Abundant  about  Patrick's  Well  and  Foynes. 
G.  rohertianumy  Linn.    Bocks  and  banks ;  frequent. 
Erodium  eicutnrium.  Smith.     Common  on  roadsides  at  north  side  of 

Tralee  Bay. 

OXALIDACKffi. 

Oxalii  aeetoseUa,  Linn.     Frequent. 

LINACKE. 

Linum  eathartieumy  Linn.     Dry  pastures ;  in  profusion  on  sandhills  at 

BaUybunion. 
Eadiola  linoides  (Linn.).    By  Lough  Senan,  and  abundant  in  places 

between  Kilrush  and  Carrigaholt,  also  between  BaUybunion  and 

Kerry  Head. 
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CELASTRACiLE. 

JSwmifmiu  europauSf  Linn.     Askeaton  rare,   but  frequent  in  woods 
between  Foynes  and  Glin. 

LEGTJMINOS^. 

Uhx  europaus,  Linn.    Frequent. 

Medicago  lupuKnay  Linn.    Eoadndes  Sixmilebridge,  Askeaton,   and 

Foynes  to  Glin. 
Dri/oiium  pratensej  Linn.     Pastures  and  wastes ;  common. 
T.  repens^  Linn.     Damp  pastures ;  common. 
T.  fragi/erumy  Linn.    Muddy  salt  flats  at  Beal  Point  and  Ballybunion, 

also  abundant  on  north  side  of  Tralee  Bay. 
T.  procumhensj  Linn.    Limestone  rocks,  and  roadsides,  Ennis,  Sixmile- 

bridge,  and  Askeaton ;  frequent. 
T.  minusy  Sm.    Pastures,  banks,  and  wastes ;  common. 
Loitu  major^  Scop.     Abundant  at  Ennis,  Lough  Senan,  and  by  the 

Shannon  above  and  below  Eilrush. 
AnthffUua  wdneraria^  Linn.      Sizmilebridge,    Oarrigaholt,   Foynes; 

frequent  on  limestone. 
Fieia  hirstUa,  Koch.    Limestone  rocks  at  Askeaton,  and  occasionally 

to  Foynes.  , 

r.  iylwiiicay  Linn.    Plentiful  in  Bingmoylan  Wood. 
V.  eraecaj  Linn*    Frequent  on  hedge  banks. 
V.  Hpium^  Linn.     Eoadsides  and  banks ;  common. 
Laihffrtu  pratmsis,  Linn.     Eilrush  and  Garrigaholt ;  frequent. 
X.  wMcrorrhvsus^  Wimm.     Einekirk,  Foynes. 

ROSACEA. 

jFVimim  communis,  Linn.    Hedges  and  thickets. 

Spiraa  vJmariay  Linn.  •  Pastures  and  waysides ;  common. 

Agrimenia  eupatoria,  Linn.  Sixmilebridge,  Eilrush,  Askeaton,  Foynes, 

Tarbert,  Listowel. 
AlehemiUa  vulgarU^  Linn.     Apparently  not  common. 
PotmtiUa  anserina^  Linn.    Roadsides  and  waste  ground;  common. 
P.  reptansj  Linn.     Ennis,  Eilrush,  Patrick's  Well,  Foynes ;  frequent. 
P.  tormentiUaf  Nesl.    Common. 
P.  fragarioBtrumy  Ehr.    Dry  banks ;  frequent. 
\^Rubu9  rhamntfoUuSy  W.  and  N.     Prof.  Babington  remarks  on  the 

specimen  sent  under  this  name  "  probably."] 
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Euhui  ru8ticanu8j  Merc.  {E,  discolor  Auct.  Brit.).  Bally  car,  Sixmile- 
bridge,  Kilrosh,  Patrick's  Well,  Askeaton,  Foynes. 

B.  leueosiaehys,  Sm.  Hedge  bank  between  Eilrush  and  Moyne  Point. 
*'  The  form  found  at  Malvern,  and  named  by  Lees  as  B,  vestitus 
var.  argenteus^'  (C.  C.  B.). 

R,  villieauliSf  W.  and  N.  Heathy  hillside  near  Sixmilebridge ; 
plentiful. 

R.  maerophylhii,  Weihe.     Doonbeg;  probably  common. 

R,  rosaeeu9,  Weihe.    By  the  Shannon,  near  Einekirk. 

R.  koehleri,  Weihe.  Ballycar,  and  in  woods  at  Foynes ;  a  very  prickly 
form. 

R.  Ufsuniif  Weihe.    With  the  preceding  species  at  Foynes. 

R.  eoryli/oUuSj  Sm.  Patrick's  Well,  and  frequent  from  Askeaton  to 
Foynes. 

Yar.  p  conjungsns,  Bab.     On  limestone  rocks  by  the  shore  at 
Askeaton. 

R,  althaifohui,  Host.  Plentiful  in  a  small  ravine  (Moyarta  River)  by 
the  shore  at  the  north  end  of  Carrigaholt,  Co.  Clare.  More  spar- 
ingly on  limestone  rock,  near  the  shore  at  Askeaton,  Co.  Limerick. 

R,  seabrosus,  Miill.  {R.  iubereulatuSf  Bab.  ?).     Woods  at  Foynes. 

R.  easiWf  Linn.,  var.  8  intermedius,  Bab.  In  profusion  on  the  sand- 
hills at .  Bally  bunion,  and  more  sparingly  on  the  rocks  a  little  to 
the  north. 

Geum  urhanutn,  Linn.  Boadsides  and  banks.  Bally  car,  Foynes,  &c. ; 
not  plentiful. 

Rosa  spinosissima^  Linn.  Askeaton,  and  thence  to  Foynes,  occasionally. 

R.  tomsntosa,  Sm.     Doonbeg ;  not  common. 

R,  eanina^  linn.  Hedge  banks  and  thickets ;  frequent,  but  not  abun- 
dant. 

R.  arvemis,  Huds.  Clare  Castle,  Newmarket,  Sixmilebridge,  Askeaton, 
Foynes;  frequent. 

CraUegtu  oxyaeanthOf  Linn.    Hedges  and  copses. 

FyruB  aucuparia,  Qaert.    Woods  at  Foynes ;  not  common. 


LYTHRACE^. 

Lythrum  salieariaf  Linn.    Ennis,  SHrush,  Patrick's  Well,  Foynes, 

Glin;  frequent. 
Feplis  portula,  Linn.    Marshes  at  Tullagher,  and  on  Scattery  Island ; 

not  common. 


Stbwart — On  the  Botany  of  South  Clare  and  the  Shannon.    353 

ONAORACKS. 

^ilobium  hiriutum,  Linn.    Ennis,  Doonbeg,  Patrick's  Well,  Foynes^ 

Ballybunion;  frequent. 
JS.  parvijiorum,  Schreb.    Ennis,  Doonbeg,  Ballybunion ;  common. 
E,  montanum^  Linn.    Sixmilebridge,  Doonbeg,  Foynes ;  common. 
J?.  oh9eurumy  Scbreb.    Doonbeg,  Kilrosb,  Ballybunion ;  common. 
JS.  pahtitre,  Linn.    Ballycar,  Lough  Benan ;  local. 
Cireaa  kUetuma,  Linn.     Woods  and  thickets ;  common. 

HALORAGACEiE. 

IfyriophffUum  dU&miflorum^  D.  C.    Lough  Senan ;  not  common. 
HippurU  vulgaris,  Linn.    Doonbeg,  Lough  Senan,  Tullagher,  Aflkeaton 
to  Foynes ;  frequent. 

CEASSTJLACKS. 

Sedum  acre,  Linn.     Ennis,  Eilrush,  Foynes,  Ballybunion ;  abundant. 
8.  refiexum,  Linn.    Walls  and  roofs  at  Kewmarket ;  rare. 
Ceiyledan  umhilioua,  Linn.     Kilrush ;  abundant  at  Foynes. 

SAXIFBAGACEiB. 

Saxijraga  tridaetyUiee,  Linn.    Walls  of  old  church  on  Scattery  Island,. 

common  on  the  limestone  at  Askeaton  and  Foynes,   walls  at 

Listowel. 
Chryioplenium  oppositifolium,  Linn.     By  rocky  streams. 
Pamauia  pahiitris,  Linn.    Bogs  at  Ballycar. 

UMBELLIFER^. 

HydroeotyU  vulyarte,  Linn.     Marshes  and  bogs ;  common. 

Sanieula  eurcpaa,  Linn.     Woods,  Foynes,  &c. 

Eryngium  maritimum,  Linn.     Sands  at  Doonbeg,  and  on  north  side  of 

Tralee  Bay. 
Apium  graveohm,  Linn.     In  profusion  about  Ballybunion ;  common 

by  the  Shannon  estuary,  reaching  to  four  miles  inland  at  Patrick's- 

Well. 
A.  nodtflorum,  Linn.    Frequent ;  common  from  Askeaton  to  Foynes. 
A.  inundakm,  Reich.    Monmor  bog,  Tullagher ;  common. 
jEgopodium  podagraria,  linn.    Plentiful  at  Ennis. 
Bunium  flexuowm,  With.    Eilrush,  Foynes ;  not  common. 
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PimpineUa  magna^  Linn.    Boadsides  and  ditch-banlu  near  Binekirk, 

and  about  Foynes. 
P.  Boxifraga^  Linn.     Abundant  at  Askcaton  and  Foynes. 
Stum  ereduMf  Huds.  {S.  anguiti/olium,  Linn.).    By  the  Fergus  at 

Ennis,  and  abundant  in  a  ditch  at  Doonbeg. 
(Enanthe  laehenalii,  Ghnel.     Abundant  in  salt  marshes  at  Foynes  and 

Ballybunion. 
(E.  eroeatay  Linn.     Ennis,  Slilrush,  Foynes,  Ballybunion. 
(E.  phellandrium^  Lamk.     Abundant  by  the  Fergus  at  Ennis,  Foynes 

to  Glin,  occasionally. 
FcBHteulum  ofieinale,  Linn.    Bailway  bank  in  slob-land  near  Foynes. 
Crithmum  tnariiimum^  Linn.    Sparingly  on  rocks  by  the  Shannon  above 

Kilrush. 
Angelica  eyhestrie^  Linn.    Common  at  Ennis,  and  frequent  on  rocks  at 

Ballybunion. 
Paetinaca  eaiiva,  Linn.     Sparingly  amongst  potatoes  at  Foynes;  a 

casual. 
Heradeum  sphondylium,  Linn.     Frequent  in  waste  places. 
Dancui  earota,  Linn.    Fields  and  banks,  in  profusion. 
Torilii  anthrieeus,  Huds.     Boadsides  and  banks ;  common. 
T.  nodosa^  Huds.    Sixmilebridge,  Ballingrane,  Ardfert. 
Seandix  peeten-venerii,  Linn.    Borders  of  cultivated  fields  at  Kili-ush 

and  Askeaton,  but  not  common. 
Charophylhim  eykeetre,  Linn.    Ennis,  and  Foynes  to  Glin,  but  not 

abundant. 
Conium  mactdatumy  Linn.    Clare  Castle,  Monmor  bog,  Ballybunion ; 

abundant  in  places. 
Smymium  olueatrum^  Linn.    Quay  at  Clare  Castle,  abundant  on  Scatteiy 

Island,  and  about  Foynes,  occasionally. 

HEDEBACEiB. 
Bedera  helix,  Linn.    Common. 

CAPBIFOLTACE^. 

Samhueus  $lulusj  Linn.  In  plenty  on  roadside  a  little  west  of  Ard- 
sollus  Station,  also  near  Binekirk  and  Patrick's  Well,  and  abun- 
dant on  waste  ground  at  Askeaton. 

JS.  nigra,  Linn.    Frequent  throughout  the  district. 

Zonieera  perielymenum,  Linn.     Hedges ;  common. 
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BUEIACEuaB:. 

Sherardia  arvenm^  Linn.     Borders  of  sandy  fields,   Sixmilebridge, 

Patrick's  Well,  Foynes,  Ardfert. 
Aspenda  cynanchiea,  linn.     Sandy  shores  at  Doonbeg  and  Foynes, 

and  abundant  on  Sandhills  at  Beal  Point,   BaUybunion,   and 

Tralee  Bay. 
A.  odarata,  Linn.     Sixmilebridge,  &c. ;  not  common. 
Rttbia  peregrina^  Linn.     Wood  at  Bingmoylan,  rocks  at  Askeaton, 

limestone  quarry  at  Foynes. 
Galittm  veruM,  Linn.     Common  throughout  the  district. 
^.  saxatile,  Linn.    Kilrush,  &c. ;  frequent. 
-G,  apariney  Linn.     Frequent. 

DIPSACACEiE. 

Dipsacus  9f/lvMtrUf  Huds.  Doonbeg,  sparingly,  plentiful  by  the 
Shannon  above  and  below  Kilrush,  in  several  places  on  the  coast 
near  Foynes. 

Seahioia  sueeisa,  Linn.     Foynes,  Ballybunion,  &c. ;  frequent. 

8.  {Knautia)  arvensis^  Linn.  Bailway  banks  in  several  places  near 
Adare  and  Askeaton. 

COMPOSITiE. 

Ikipatorium  canndbinum^  Linn.     Abundant  at  Ballycar,  occasionally 

about  Foynes,  Beal  Point,  and  Ballybunion. 
PeUmte*  vtdgariif  Linn.    By  streams ;  common. 
P.fragranSj  Presl.    Naturalized  in  wood  at  Foynes. 
Tumlago  farfaray  Linn.     Damp  soil ;  common. 
Asi^  iripoleumj  Linn.    Muddy  shores  and  maritime  rocks ;  frequent. 
Bdl4$  perennie^  Linn.     Common. 
ScUiago  virgaurea^  Linn.     Doonbeg,  and  plentiful  on  limestone  rocks 

at  Foynes. 
Inula  heleniwny  Linn.    Plentiful  in  two  places  by  the  shore  at  Beal 

Point. 
PuUearia  dgsenteriea,  Linn.      Kilrush,  Foynes,  Olin,  Ballybunion; 

frequent. 
Gnaphaltum  uiiginoiwn,  Linn.    Lough  Senan ;  seems  not  common. 
Antenmarta  diaiea,  Linn.     Dry  pastures  at  Foynes. 
AehiHaa ptarmiea,  Linn.     Kilrush,  Ballybunion;  frequent. 
A,  nUUefoUum^  Linn.     Boadsides  and  waste  ground;  common. 
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Matricaria  inodora^  Liim.     Waste  ground ;  common. 

if.  ehamomilla^  Linn.    Plentiful  at  Ballybunion  and  Beal  Castle. 

Chrysanthemum  leucanthemum^  Linn.     Common. 

C  seyetum,  Linn.     Cultivated  fields ;  frequent. 

Artemisia  vulyaris,  Linn.     Dry  banks ;  frequent. 

A.  maritima^  Linn.    Abundant  on  muddy  flats  .by  the  shore  aboTfr 

Foynes. 
S&neeio  vtdyarisj  Linn.     Common. 
8.  sykatieus,  Linn.    Waste  ground  at  Askeaton,  and  from  Foynes  to 

Olin ;  not  common. 
S,jaeobma,  Linn.     Common. 
S.  aptatieus,  Huds.     Wet  places  ;  common. 
Bidens  tripartita^  Linn.    Ballycar,  Lough  Senan,  also  near  Doonbeg^ 

and  Beal  point ;  frequent  in  bog  drains. 

B.  eemua,  Linn.    Lough  Senan  ;  less  common. 
Carlina  vulgaris^  Linn.     Sixmilebridge ;  not  common. 

Arctium  minus,  Schk.    Clare  Castle,  Ballycar,  Beal  Castle ;  general^ 

sometimes  abundant. 
Csntaursa  niyra,  Linn.     Common. 

C.  seabiosa^  Linn.     Eailway  banks  Adarc  to  Ballygrane,   and  near 

Askeaton;  rare. 
Carduus  lanesolatus,  Linn.     Common. 
C.  arvensisj  Linn.     Common. 
C.  palustris,  Linn.     Common. 
C.  pratensis,  Huds.    Bogs  at  TuUagher,  and  between  Askeaton  and 

Foynes. 
Silyhum  marianum  (Linn).     Waste  ground  at  Askeaton,  and  on  the 

shore  at  Beal  Point. 
Lapsana  communis^  Linn.     Clare  Castle,  &c. 
Hypoehmris  radieata,  Linn.     Waste  ground  and  banks ;  common. 
Zsontodon  hirtus,  Linn.     {Thrineia,  D.  C).     Dry  pastures  at  Foynes^ 

and  abundant  on  the  sandhills  at  Ballybunion. 
Z.  autumnalis,  Linn.     Damp  pastures ;  common, 
Z.  taraxacum^  Linn.     Common. 
Sanehus  oleraeeusy  Linn.     Kilrush,  &c. ;  common. 
S,  aspery  Hoftm.    Frequent ;  abundant  at  Ennis. 
S.  arvensiSf  Linn.     Cultivated  fields ;  common. 
Orepis  virens,  Linn.    Ballybunion,  &c, ;  common. 
ffisracium pilosella,  Linn.     Dry  banks;  frequent. 
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CAMPANULACiE. 

Jasione  montana,  Linn.    Abundant  on  rocks  at  Ballybunion. 
Campanula  roiundi/oKa,  Linn.      Hills   near    Sizmilebridge ;    appa- 
rently not  common. 

eeicackze;. 

CaUuna  wdgarie  (Linn.).    Heaths,  Ballycar,  &c. ;  frequent. 
Erica  tetralix^  Linn.    Ballycar ;  frequent  on  bogs. 

E.  einerea,  Linn.    SHrusb,  &c. ;  frequent. 

Faeeintum  myrtilluif  Linn.    Sixmilebridge  and  Foynes ;  not  abundant. 

F,  osyeoeooi,  Linn.    Plentiful  on  parts  of  Honmor  bog. 


AQUirOLLA.CEJE. 
lUx  aquifolium^  Linn.     Sixmilebridge ;  not  common. 

OLEACKE. 

Liguiirum  vulgare^  Linn.  By  the  Fergus  at  Ennis,  Askeaton  to  Foynes, 
and  often  seen  in  hedges. 

GENTLAJ^ACKSI. 

Chkra  per/oliata,  Linn.  Near  Askeaton  in  plenty,  also  near  Bally- 
bunion. 

Erjfthraa  jfukhella  {Swaitz).  Abundant  on  the  sandhills  at  Bally- 
bunion, occurs  also  at  Beal  Point,  and  north  side  of  Tralee  Bay. 

E.  eentaureum  (Curtis).  Ballycar,  Sixmilebridge,  Foynes,  Glin ;  fre- 
quent. 

Omtiana  eampestris,  Linn.  Bocks  at  Ballybunion,  and  near  Ballin- 
garry,  north-west  of  Kerry  Head. 

CONYOLVTJLACEiE. 

Convolvului  tepiumy  Linn.  Ennis,  Kilrush,  Foynes,  Askeaton,  Bally- 
bunion. 

C.  Mldanelhy  Linn.  Li  great  abundance  on  sandhills  at  north  side  of 
Tralee  Bay. 
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BOBAGINACK£. 

Symphytum  officinale^  liiui.    By  the  Fergus  at  Ennis,  Foynes  to  Glin^ 

and  abundant  at  Beal  Point. 
Myo9oti9  palustrii,  With.     Ennis,  Ballycar,  Cnrragh  Chace. 
M.  eofspitosa^  Schultz.    Lough  Senan ;  less  common  than  the  pre- 

*    ceding. 
M,  arvensisj  Hoffm.    Ballycar,  Listowel ;  frequent. 
M.  versicolor  J  Beich.     Sixmilebridge ;  not  very  common. 

SOLANACK^. 

Solanum  duUamara^  linn.  (var.  marinumy  Bab.).  Sparingly  on  gravelly 
shore  at  upper  side  of  Kilrush. 

OROBANCHACKE. 

Orolanehe  heddra,  Duby.     Sparingly,  on  ivy,  a  little  south-east  of 
Foynes,  and  again  near  Askeaton. 

SCROPHULARIACE^. 

Verbaseum  thapsuSy  Linn.     Sparingly  at  Fallaskenry,  Askeaton,  and 

quarry  at  Foynes. 
Linaria  vulgarity  Mill.     By  the  railway  line  at  Adare. 
Scrophularia  nodosa,  Linn.     Ballyear,   Kilrush,   Askeaton,   Foynes; 

frequent. 
8,  aquatica,  Linn.     Abundant  by  the  Fergus  at  Ennis,  and  several 

places  between  Eilrush  and  Carrigaholt ;  also  Foynes,  Beal  Castle, 

and  Ballybunion  ;  more  common  than  the  preceding. 
Melampyrum  pratense,     Linn.     Monmor  bog  ;  also  near  Kilrush,  and 

abundant  in  wood  at  Ringmoylan. 
Mitnulus  luteu8,  Linn.     This  introduced  plant  is  abundant  by  the 

Fergus  at  Ennis. 
Pedieularis  palustris,  Linn.    Marsh  at  Ballyear. 
Rhinanthus  crista-yalli,  Linn.     Common. 
Bartsia  odontites,  Huds.     Damp  waste  ground ;  common. 
Euphrasia  officinalis,  Linn.     Kilrush,  and  abundant  on  the  sandhills 

at  Ballybunion  and  Beal  Point. 
Veronica  scutellata,  Linn.     Monmor  bog,  TuUaghcr  Lake. 
V.  anayallis,  Linn.     Abundant  at  Ennis. 
V.  heeedbunga,  Linn.     Kilrush,  &c. 
r.  chamadrysy  Linn.     Common. 
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r.  montana,  Linn.    Ballycar ;  not  common. 
Fl  oJffieinaUiy  Linn.     Quarry  at  Kilrosh ;  not  abundant. 
V,  ierpffUi/olia,  Linn.    Frequent. 
F.  arvenaisy  Linn.    Pields  about  Foynes. 
F.  agrMtiiy  Linn.     Ballybunion,  &c. 
F.  polita,  Fries.    Fields  at  Foynes. 

F.  buxhaumtiy  Ten.    Clare  Castle,  Kilrush,  Foynes  to  Glin,  Bally-^ 
bunion;  frequent. 

LABIATE. 

Mentha  aquatiea,  Linn.     Ennis,  Ballycar,  Ballybunion. 

If.  sativa,  Linn.     Ballybunion. 

Ljfcoptu  ewdpaus,  Linn.    Wet  places ;  common  in  the  district. 

Ort4^anumvidffar$y  Linn.    Abundant  on  a  roadside  near  Patrick's  Well. 

Thymus  urpyllum,  Linn,    Ballycar,  Eilrush,  &c. 

SeuteUaria  galerietdata,  Linn.     Wood  at  Ballycar  ;  rare. 

Brunella  vulyaris,  Linn.     Common,  but  not  abundant. 

Nepeta  yleehoma,  Linn.     SixmHebridge,  Askeaton,  Foynes. 

Lamium  purpureum,  Linn.     Cultivated  fields ;  common. 

GaUopsis  teirahity  Linn.     Sixmilebridge ;  frequent. 

Staehys  syhaiiea,  Linn.     Sixmilebridge  and  Scattery  Island. 

8.  palusiruj  Linn.     Sixmilebridge ;  frequent. 

8.  arvensisy  Linn.    Eoadside  from  Newmarket  to  Sixmilebridge ;  rare. 

Teuerium  teorodanta,  Linn.     Quarry  at  Foynes ;  not  abundant. 

YERBENACKE. 

Verhena  officinalis^   Linn.     Plentiful  on  waste  ground  at  Askeaton, 
roadside  at  Ardfert;  rare. 

LENTIBULARIACEiE. 

Utricularia  minor,   Linn.    Ballycar,   TuUagher  Lake,   abundant  un 
Monmor  bog. 

PEIMULACE^. 

Primula  vulgaris,  Linn.     Common. 

Olaux  maritima,  Linn.     Abundant  in  many  places. 

Anagallis  arvsnsis,  Linn.     Common  on  light  soil. 

A,  tenella,  Linn.     Common  in  boggy  places. 

Samolus  valerandi,  Linn.     Occasionally  by  Shannon,  at  the  upper  end 

of  the  estuary ;  bogs  at  Ballycar  and  Carrigaholt ;  frequent  at 

Foynes. 
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PLTJMBAGINACKE. 

JStatiee  bahust&nsu,  Fries.     Ringmoylan,  and  mud-flats  above  Foynes ; 

rare. 
Armeria  maritima^  Willd.     Kilrushi  Ballybunion ;  frequent. 

PLlNTAGINACEiE. 

Plantago  eoronopus,  Linn.    Bocky  shores,  Foynes,  Ballybunion. 

P,  maritima^  Linn.     Common  by  the  Shannon. 

P.  kmeeolata,  Linn.    Common. 

P.  fUMJoTy  Linn.    Common. 

Zittorella  laeuiUrUy  Linn.    Shores  of  Lough  Fin,  east  of  19'ewmarket. 

CHENOPODIACE^. 

Suada  marttima,  Linn.    Doonbeg,  Scattery  Island. 

SaUola  kali,  Linn.     Shore  at  Beal  Point ;  rare. 

Chmopodium  album,  Linn.     Common. 

Beta  maritima,  Linn.     Foynes ;  not  common. 

Salieomia  herhaeea,  Linn.    Foynes ;  not  abundant. 

Atriplez  littoralis,  Linn.     Scattery  Island;  rare. 

A,  anguatifolia,  Wahl.     Eilrush,  &c. 

A.  hastata,  Linn.     Common  on  shores  of  the  Shannon. 

A.  hahinytonii,  Woods.     Clare  Castle. 

POLYGONACEiE. 

RufMX  eonylomeratui,  Murr.     Ennis,  Foynes,  Xilrush ;  frequent. 

It,  tanguineu8,  Linn.  (var.  viridis,  Sibth.).    Ennis. 

It,  ohtusi/oltusj  Linn.     Common. 

R,  crispus,  Linn.     Waste  ground. 

R,  acetosa,  Linn.     Frequent.* 

R,  acetosella,  Linn.     Stony  pastures. 

Polygonum  amphihium,  Linn.     Doonbeg,  Foynes ;  frequent. 

P.  persicaria,  Linn.     Common. 

P.  hydropiper,  Linn.     Common  in  wet  places. 

P.  avictdare,  linn.     Waste  ground  and  roadsides ;  common. 

P.  convolvulus,  Linn.    Foynes,  Glin. 

EMPETRACE^. 

Empetrum  nigrum,  linn,     Ballycar,  and  heaths  south-west  of  Bally- 
bunion; rare. 
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EUPHOEBIACKE. 

Euphorhia  heliotcopia,  Linn.     Cultivated  fields ;  common. 
E,pardl%a»^  linn.     Abundant  on  sandhills  at  north  side  of  Tralee 

Bay. 
E,  portlandicay  Linn.     Sparingly  on  sandhills  at  Ballybunion. 
E.  pfpluSy  Linn.     Common  in  fields. 

CALLITRICHACKffi. 

Calhiriehs  vema,  Linn.    Lough  Senan,  Beal  Castle ;  common. 
C.  hamulatay  Kutz.     Ditch  at  Einekirk ;  perhaps  frequent, 

URTICACILS;. 

Partetana  offieinal%$^  Linn.     Old  walls ;  frequent. 

UrUca  ur&n9f  Linn.    Common  at  Ennis,  abundant  from  Askeaton  to 

Foynes. 
U,  dioica^  Linn.     Common. 
Humului  lupuku,    Linn.    Hedge  bank   close   to  Ballycar  railway 

station;  an  escape. 

AMENTIFEEuffi. 

Salix  Ma,  Linn.     Sizmilebridge,  and  frequent. 

8,  viminalUy  Linn.    Ballycar,  Sixmilebridge. 

8.  einereay  Linn     Common. 

8,  amita,  Linn.     Common. 

8,  eaprea,  Linn.    Less  common. 

8,  repenty  Linn.    Boggy  heaths,  and  in  sandhills ;  common. 

Ifyriea  gale,  Linn.     Doonbeg  and  Tullagher ;  not  common. 

AktuB  ghUinoMy  Gaert.     Damp  thickets. 

Quereut  rohur,  Linn.    Dwarf  and  stunted  in  old  natural  wood  on  the 

shore  at  Ringmoylan. 
CeryUu  aveUanay  Linn.    Thickets. 

HTDROCHARIDACEiE. 

Syiroeharii  monui-ranay  Linn.    Abundant,  and  flowering  in  drains 
by  the  Fergus  at  Ennis. 

ORCHIDACKS. 

Orchis  maecula,  Linn.    Frequent. 
0.  naeulatay  Linn.    Abundant. 

B.I. A.  PBOC.,  SEB.  m.,  YOL.  I.  2D 
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0,  pyramidaliiy  Linn.  Suanilebridge,  roadside  west  of  Limerick, 
Patrick's  Well,  Kingmoylan,  Askeaton,  Foynes ;  plentifuL 

Oymnadenia  eonopsea,  R.  Br.  Heaths  at  Ballycar,  Patrick's  Well, 
frequent  from  Askcaton  to  Foynes. 

Hahmaria  viridis,  R.  Br.    Foynes ;  not  common 

ff,  btfoliaf  R.  Br.    Plentiful  on  Monmor  bog. 

Listera  ovatay  R.  Br.  Curragh  Chace,  east  of  Askeaton ;  also  in  wood 
at  Foynes. 

EpipaetU  lati/olia,  All.     Woods  at  Foynes ;  not  common. 

IRIDACEL^. 

Iris pseud-acorus,  Linn.    Common. 

I  fatidissimay  Linn.  Margin  of  Ballycar  Lake,  near  Ennis;  possibly 
introduced,  but  lias  the  aspect  of  a  native. 

ALISMACKE. 

Alisma  plantagoy  Linn.    Ennis ;  common. 

A,  ranuneuloideSy  Linn.    Marshes,  and  in  shallow  water ;  common. 

Trigloehin  maritimum,  Linn.    Abundant  at  Ballybunion. 

T.  palustrSf  Linn.     Frequent. 

LILIACE^. 
JSndymion  nutans,  Dum.    Woods. 

MELANTHACKE. 

Nartheeium  ossifragum,  Huds.  Peat  bogs ;  abundant  from  Kilrush  to 
Kilkee. 

JTJNCACEJE. 

Juneus  maritimus,  Sm.    Frequent  by  the  Shannon. 

J.  effususy  Linn.     Common. 

J,  eanylomeratusy  Linn.     Common. 

J.  glaueusy  Sibth.     Lough  Senan,  and  abundant  at  Beal  Castle. 

J.  ohtusijhrus,  Ehr.     Marsh  by  the  railway  line  above  Foynes. 

J,  actUiJhrus,  Ehr.     Common. 

J.  lamprocarpus,  Ehr.    Abundant  at  upper  end  of  the  estuary. 

J.  supinuSf  Moench.     Lough  Senan ;  not  common. 

J,  squarrosuSj  Linn.    Heath  at  Ballycar. 

J,  gerardiy  Lois.    Muddy  flats  at  north  side  of  Tralee  Bay. 

J.  bufoniuSy  Linn.    Lough  Senan. 

Zmtda  multifloray  Lej.     Moors  and  bogs. 
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TYPHACE-ZE. 

Tifpha  latifoltay  Linn.    Ennis,  Lough  Senan,  Tullaglier,   Doonbeg; 

freqaent  in  Clare. 
Sparganium  ramosum^  Huds.     Common. 
8,  mtnimumy  Pries.     Frequent  in  bogs  about  Ennis,  abundant  in 

Lough  Senan  and  Tullagher  Lake ;  also  Blue  Lough  and  Curragh 

Chace. 

ARACE^. 
Arum  maeuUUum^  Linn.     Sixmilebridge ;  common. 

LEMNACEiE. 

Lemna  truuleay  Linn.     Abundant  about  Ennis. 
Z.  minor,  Linn.     Common. 

POTAMOGETONACKS:. 

Poiamogetan  natam,  Linn.    Ponds  and  lakes ;  frequent. 

P.  polygonifoUm,  Pourr.  Kilrush,  Tullagher  Lake,  Carrigaholt ; 
frequent. 

P.  rufe$eens,  Schrad.    St.  Senan's  Lough ;  not  common. 

P.  s»»V,  Both.    Lough  Senan. 

P.  per/oliatus,  Linn.  Abundant  in  the  Fergus  at  Ennis,  and  in  Lough 
Senan. 

P.  Jriesii,  Rupr.  (P.  mucronatus,  Schrad.)    Pond  near  Foynes. 

P.  pustUus,  Linn.     Ponds  and  lakes ;  frequent. 

P.  peeiinatuB,  Linn.     River  Fergus  at  Ennis,  also  at  Ballybunion. 

P.  dentui,  Linn.  In  great  abundance  in  the  alluvial  flat  by  the  Mague 
from  Ferry  Bridge  to  Rinekirk. 

Ruppia  rottellata,  Koch.  Brackish  ditches,  Kilrush,  Foynes,  Bally- 
bunion. 

ZanmeheUia  pahuirtBy  Linn.     Rinekirk. 

NAIDACKfi. 
Zoitera  marina,  Linn.    Scattery  Island,  and  frequent. 

CrPERACE^. 

Sehmus  nigrieant,  Linn.    Ballycar,  and  abundant  from  Askeaton  to 

Foynes. 
Cladium  mariteut,  R.  Br.    Marshes  at  Blue  Lough,  south  of  Pallas- 

kenry. 

2D  2 
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Rhynehoipora  dlha,  Yahl.     Abundant  on  bo^  from  Kilrush  to  Kilkoe. 

JSleoeharis  paluttrii,  R.  Br.     Common. 

JS,  multicaulisy  Sm.     Monmor  bog. 

Scirpui  maritimuSf  Linn.     Frequent,  and  often  very  luxuriant  by  the 

Shannon. 
8.  lacustris,  Linn.    Abundant  in  the  lakes  of  Co.  Clare. 
S.  tabemamontanif  Gm.     Rinekirk,  Blue  Lough,  Askeaton ;  plentiful 

in  one  spot  at  Ballybunion,  and  abundant  in  a  ditch  at  Beal 

Castle. 
8,  easpitosus,  Linn.     Moors. 

S^JiuitanSy  Linn.     Fond  by  the  Shannon  above  Kilrush. 
8.  saviiy  S.  and  M.     Doonbeg,  and  by  the  shore  at  Foynes;  not 

common. 
JSriophorum  polystachion,  Linn.     Common  on  bogs. 
Carex  pulicarisy  Linn.     Askeaton ;  not  common. 
C  disticha,  Huds.     Ennis,  Foynes. 
C,  arenaria,  Linn.    Abundant  on  sandy  shores  at  Doonbeg,  Beal  Point, 

Ballybunion,  and  Tralee  Bay. 
C.  vulpinay  Linn.     Ennis,  Doonbeg,  Binekirk,  Beal  Point,  Ballybunion. 
C,  paniculata,  Linn.     Curragh  Chace ;  not  common. 
C.  retnota,  Linn.     Wood  at  Beal  Castle. 
C.  eehinata^  Good.     Ballycar ;  frequent. 
C.  leporitMy  Linn.     Kilrush  ;  apparently  not  common. 
C,  striettty  Good.     Woods  of  Curragh  Chace  ;  rare. 
C.  yoodenoviij  Gay.     Common. 
C.  limosGy  Linn.     Bog  drains  at  Ballycar ;  rare. 
C.  pracoXy  Jacq.     Ballycar ;  not  common. 
C.  ylaucay  Linn.     Common. 
C.flavay  Linn.     Common. 
C.  exteruay  Good.     Salt  marsh  at  Foynes,  and  abundant  in  mud  flats 

at  Ballybunion. 
C.  homsehuehianay  Hoppe.     Heaths ;  not  common. 
C,  disiansy  Linn.      Carrigaholt,   Foynes,   Ballybunion ;   plentiful   on 

muddy  shores. 
(7.  binervisy  Sm.     Heaths ;  not  common. 
C.  sykaticay  Huds.     Woods ;  common  in  the  district. 
C,  pseudO'Cyperuiy  Linn.     Abundant  in  bog  drains  at  Ballycar. 
C.  hiriay  Linn.     Ballycar,  Kilrush ;  not  common. 
(7.  rostratay  Stokes.     Common. 
C.  vmeariay  Linn.  .  Kinekirk ;  not  very  common. 
C,  riparia.  Curt.     Ennis,  Ballyear,  Kinekirk ;  frequent. 
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GRAMINE^. 

PhdarU  arundinaeea,  Linn.     Ennis ;  not  very  common. 

AnthaxoHthuM  odoratum^  Linn.     Pastures ;  common. 

PhJeum  arenarium,  Linn.     Sandhills  at  north  side  of  Tralee  Baj. 

P.  pratens$j  Linn.     Common. 

Phragmite9  eommunU^  Trin.     Frequent  throughout  the  district. 

Ptamma  arenaria,  B.  and  S.    Askeaton  to  Foynes ;  abundant  at  Tralee 

Bay. 
Agrostii  wdgarU^  With.     Common, 
A.  aJha^  Linn.     Lough  Senan,  Kilrush,  Foynes,  Listowel. 
JIqIcus  lanatiu,  Linn.     Boadsides  and  wastes ;  common. 
iJ.  moUis,  Linn.     Boggy  ground,  Kilrush. 
Aira  ea^toM^  Linn.     Ballycar,  Foynes  ;  frequent. 

A.  caryophyUea^  Linn.     Kilrush. 

ArrhefkUh&rum  elatiuSy  M.  and  K.     Roadsides  and  banks  ;  common. 
IHoda  tkeumhensy  Beauv.     Bogs  below  Kilrush,  limestone  pastures  at 

Foynes,  rocks  at  Ballybunion. 
Meliea  untflora,  Betz.     Woods  at  Fo3mes ;  not  common. 
Molinia  carulea,  Moench.     Abundant  at  Ballycar,  moors  at  TuUagher, 

rocks  at  Askeaton ;  frequent. 
Poa  annudf  Linn.     Common. 
P.  trwialUy  Linn.     Conmion. 
GljfeeriaJluitanSy  R.  Br.     Ditches  about  Ennis. 
Sderochloa  mantmay  Lindl.     Kilrush,  Beal  Point,  Ballybunion. 
8.  riffidaj  Link.     Wall  at  Kilrush,  abundant  at  Askeaton,  frequent  at 

Foynes. 
Pri%a  mediay  Linn.     Common  in  bogs  and  wet  pastures. 
CynoturuB  cristattu,  Linn.     Common. 
Daetylus  ylameratus,  Linn.     Frequent. 
Feituea  avinay  Linn.     Beal  Point  and  Ballybunion. 
F,  rubra,  Linn.     Common  through  the  district. 

P.  pratefuis,  Huds.     Binekirk  to  Foynes,  occasionally  in  damp  fields. 
P.  yiyantea,  Vill.     In  woods,  Curragh  Chace,  Foynes,  &c. 
Brmnus  aaper,  Murr.     Wood  at  Foynes. 

B,  ractfmosus,  Linn,     Damp  pastures,  Kilrush,  Foynes. 
B,  moUiSy  Linn.     Boadsides  and  waste  ground  ;  frequent. 
Braehypodium  sylvatieum  (Huds.).     Common  and  abundant. 
lyUieum  eaninumy  Linn.     Stony  and  gravelly  shores  on  both  sides  of 

the  Shannon;  frequent. 
T.  repens,  Linn.     Waste  ground  and  borders  of  fields  ;  frequent. 
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T.juneeum,  Linn.  Sandy  shores,  Boonbeg,  Beal  Point,  abundant  at 
Tralee  Bay. 

Mordeum  praUntSy  Huds.    Abundant  in  a  salt  marsh  at  Ringmoylan. 

Leptwrm  filiformU^  Trin.  Abundant  in  wet,  sandy  flats  at  Bally- 
bunion,  and  north  side  of  Tralee  Bay. 

LoUum  perenne^  Linn.     Common. 

Z.  itaiimm^  Braun.     Kilrush,  and  Foynes  to  Askeaton. 

EQUISETACE^. 

EquMetum  arvenis,  Linn.     Common. 
£!.  maximum,  Lamk.     Common. 
JE.  limosum,  Linn.     Conmion. 
JS.  patustrSf  Linn.     Common. 

FILICES. 

Polypodium  wdgare^  Linn.    Banks  and  walls;  not  abundant. 

Loitrea  filix-moi^  Presl.     Bally  cur,  &c. 

Z.  dOatata,  WiUd.     Foynes. 

PolyBtiehum  aculeatum^  Roth.     Boadsides,  Foynes ;  not  common. 

AthyriumfiHx-fcmina,  Roth.     Kilrush. 

Asphnium  adiantum  nigrum^  Linn.     Kilrush,  Askeaton,  Foynes ;  fre- 
quent, sometimes  abundant. 

A,  triehomanes,  Linn.  By  the  Ferg:us  at  Ennis,  also  Sixmilebridge, 
Kilrush,  Askeaton,  Foynes ;  frequent. 

A.  marinum,  Linn.     Rocks  above  Kilrush ;  rare  and  stunted. 

A,  ruta-mwaria,  Linn.  Abundant  at  Ennis,  Kilrush,  Askeaton, 
Foynes,  Beal  Castle. 

8eolopmdrium  vtUyare,  Sym.     Ballycar,  &c. ;  not  abundant. 

Ceterach  ojficinarum,  "Willd.  Common  on  walls ;  very  abundant,  and 
luxuriant  at  Foynes. 

Bleehntm  spicant^  Roth.     Kilrush ;  not  abundant. 

Pteris  aquilina,  Linn.     Common. 

Osmunda  reyalis,  Linn.  Bogs  at  Ballycar,  and  plentiful  in  bogs  from 
Kilrush  to  Kilkee. 

CHARACKffl. 

Charafrayilisy  Desv.     Ponds  and  bog  drains  near  Ennis ;  plentiful. 
C.   hispida,    Linn.     Bog   drains  near  Newmarket,   Curragh   Chacc, 

Askeaton,  Fo3rnes ;  frequent. 
C.  vulgaris^  Linn.     By  the  Shannon,  at  Rinekirk. 
Nitella  opaca^  Ag.     Blue  Lough,  south  of  Pallaskenry. 
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MTJ8CI. 

CatharinM  undulata^  Linn.     Damp,  shady  banks. 

Pditriehum  commwte,  Linn.    Bogs ;  common. 

FMdene  hryoides,  Linn.     Damp  banks. 

F.  adunUoideSf  Linn.     Wood  at  Foynes. 

Cmnpylopm  brevipilua,  Br.  et  Schimp.    Foynes ;  very  fine,  but  barren* 

Dieranum  tcopariumy  Linn.     Woods  and  shady  places  ;  common. 

Ceraiodon purpureuif  Linn.     Common. 

PoUia  truneatula,  Linn.    Fields  and  damp  banks. 

Toriula  muralit,  Linn.     Common. 

„  „        var.  P  rupeitre,  Schultz.   Walls  and  limestone  rocks ; 

frequent. 
T.  papiUoia,  Wilson.     On  trees  near  Ennis ;  rare  and  barren. 
T.  kevipila,  Brid.    Limestone  rocks ;  frequent 
T.  rmralis^  Linn.     Roofs  and  dry  banks. 
MoUia  nridula^  Linn.     Common. 
M,  criipula,  Lindb.  (var.  elata,  Schimp.).    Abundant  on  limestone  rocks 

near  Foynes. 
M.  Uttaralisy  Mitten.     Limestone  rocks  near  Foynes. 
M.  brachydantia,  Lindb.  {IHehosUmum  mutabiky  Bruch.).    Limestone 

rocks ;  not  rare. 
If.  tortuoM,  Linn.    Frequent,  but  barren  on  limestone  rocks  and  walls. 
Barhula  rubella  (Hoff.).     Quarries  and  waste  ground ;  frequent. 
B.  hrwifoUa^  Dicks.   {Triehoetomum    tophaeeum^   Brid.).     Limestone 

rocks,  Ennis,  Foynes;  frequent. 
B,  rigiduiay  Hedw.    Limestone  rocks  at  Foynes. 
B.  eylindricoy  Tayl.  {Tarttda  insulana,  De  Not.).    Limestone  at  Foynes. 
B.  revohUa,  Schrad.     Walls ;  frequent. 
B,  eonvoltUa,  Huds.    Limestone,  by  the  Shannon  at  Foynes. 
B,  unguicutata^  Huds.    Damp  banks ;  frequent. 
Cindidotua  riparius.  On  stones,  by  margin  of  the  Eiver  Fergus  at  Ennis. 
Zeereia  eontorta,  Wulf.  {B.  atreptoearpa,  Hedw.).    Walls  near  Foynes. 
Orimmia  maritintaj  Turner.    Maritime  rocks. 
(7.  puhnnata^  Linn.    Ballycar,  and  elsewhere ;  frequent. 
Olyphomitrium  pofyph^Uum,  Dicks.     Common. 
AnaetoHffium  mougeoUii {Zygodm^  B.  &  S.).    Limestone  rocks,  Foynes ; 

not  rare. 
Zggodon  vtrtdimmm,  Dicks.     On  trees,  Exinis,  Pallaskenry,  Foynes ; 

frequent  and  fertile. 
Orthotrichim  ajfine,  Schrad.    Trees,  Ennis,  &c. 
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0.  diaphanumf  Schrad.    On  trees  by  the  Fergas  at  EnniB. 

0.  euptdatum,  Hoff.  (var.  nudum^  Dicks.).     On  stones  in  streams  at 

Ennis  and  Foynes. 
0.  i&nellum,  Bruch.    Wood  at  Curragh  Chace. 
0.  pulcheUum,  Smith.    On  trees,  and  more  rarely  on  stones ;   not 

common. 
Weissia  hruehii,  Lindb.   {Uhta,  Brid.).    Trees  at  Einekirk  ;    and 

frequent. 
W.  phyllantha,  Brid.    Trees  and  stones ;  common,  but  barren. 
I\tnaria  hf/yromeiriea,  Linn.     Common. 
Pohlia  nutans^  Schreb.  ( JFebera,  Hedw.).    Bogs ;  not  rare. 
P.  eamea^  Linn.     Sides  of  streamlets ;  not  uncommon. 
Bryum  inelinatum^  Swartz.    Damp  banks ;  rare. 
B,  ecupitidum^  Lion.     Walls  and  banks ;  common. 
B,  aryenteum,  Linn.     Common. 
B.  bieolor,  Dicks.  {B.  atropurpurewn,  W.  and  M.).     Waste  heaps; 

frequent. 
B,  torquesema,  Br.  et  Sch.    Plentiful  on  walls  near  Foynes. 
B.  muraUy  Wilson.     Walls  near  Foynes. 
B.  eapillarey  Linn.     Common. 

Breutelia  ehrysoe&ma,  Dicks.  {B.  arcuatay  Hedw.).    Heaths. 
Mnium punetatum,  Schreb.     Wet,  rocky  places;  frequent. 
Thuidium  tamariseinum,  Neck.     Woods  and  damp  banks ;  frequent. 
Anomodan  vitictdcsuSy  Linn.     Walls  and  limestone  rocks,  Ballycar, 

Pallaskenry,  &c. 
Eypnum  filicinumy  Linn.     Wet  places ;  frequent. 
H,  serpens,  Linn.     Damp,  shady  ground,  and  tree  trunks ;  common. 
JET.  stellatum,  Schreb.    Frequent ;  fine,  but  barren  at  Foynes. 
^.  ylaucumj  Lamk.  (JTl  eommutatum,  Hedw.).     Wet  rocks,  Foynes. 
^.  seorpicidesy  Linn.     Foynes ;  barren. 
M.  puruMy  Linn.     Foynes ;  frequent. 
M.  striatuMy  Schreb.     Woods,  Kilrush,  Foynes. 
ff.  8wart%iiy  Turner.     Wood  at  Foynes. 
IT,  ruseifarmey  Necker.     In  streams. 
j&r.  teneUuMy  Dicks.    Limestone  rocks  at  Askeaton. 
j&r.  velutinumy  Linn.     Bocks  and  stones ;  frequent. 
H,  pseudo'plumosum,  Brid.  {IT,  plumosum,  auct.  Brit.).    Frequent. 
IT.  viride  Lamk.  (j&T.  poptdeumy  Hedw.).    Foynes. 
H.  iuteseens,  Huds.     Limestone  rocks  at  Askeaton. 
S.  serieeuMy  Linn.  {LeskeOy  Hedw.).    Askeaton. 
H.  viviparumy  Neck.  {Ibo.  myuruniy  Poll.).     Foynea. 
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-ff.  hrevirostmmj  Ehx.    Woods  at  Foynes. 
2r.  irifiU0trum^  Linn.    Woods  at  Foynes. 
JH".  sqmrrommy  linn.    Foynes ;  common. 
H,  molhueum,  Hedw.     Limestone  rocks ;  frequent. 
„  ,y        Yax,  Pgracile^Bonlay,  Limestone  rocks  by  the  Shannon. 

M,  euprestiforme,  Linn.     Common. 
2r.  rest^natum,  Wils.    Stones  and  rocks ;  frequent. 
B".  undalatum,  Linn.     Woods  at  Foynes. 
IT.  etuptdatum,  Linn.     Common. 
Parotriehum  ahpeeurum,  Linn.     Foynes ;  frequent. 
BomdUa  triehomanoideBy  Schreb.    Bocks  and  banks ;  frequent. 
Neekera  eompkmata,  Linn.     On  trees  at  Foynes. 
FofUtnalis  anttpyrettea^  Linn.    In  the  Fergus,  at  Ennis. 
Cryphaa  arhorea,  Huds.     On  trees  by  the  xiver  at  Ennis ;  also  Six- 

milebridge,  Binekirk,  and  Foynes. 
Sphagnum  msdium,  Limpr.     Hills  near  Sizmilebridge. 
8.  aeutifoUumy  Ehr.    Kilrush,  Foynes ;  common. 
„  jy  var.  ruhellum,  Wilson,  Sixmilebridge. 

8.  eutpidatum,  Ehr.     Sixmilebridge,  Foynes. 

HEPATICiE. 

FndUmia  dilatata,  Linn.     Trees  and  rocks ;  frequent. 

Zefeunea  hamatifoHa^  Hook.     Eocks  near  Ballybunion. 

Z.  wrpyUifoliay  Dicks.     Common. 

Radula  eomplanata,  Linn.     Common  on  trees. 

PortUa  platyphyllay  Linn.     Common. 

Zepido^ta  reptanSy  Linn.     Shady  banks. 

DiplophyUum  aJhieans,  Linn.     Common. 

LcphoeoUa  hidentata^  Linn.    Fo3rnes ;  frequent. 

Phgwehila  otplenaideBy  Linn.     Shady  banks. 

P.  9p%nulo9a.  Dicks.    Frequent. 

NarOa  seaiaru,  Schrad.     Moist  banks ;  common. 

Peilda  epiphyUa,  Linn.     Very  common. 

Mfiayeria  fureatay  Linn.     Trees  and  rocks ;  common. 

Marehantia  polymorphay  Linn.     Common. 
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REPORT  ON  THE  ACTINI-fi  DREDGED  OFF  THE  SOUTH- 
WEST COAST  OF  IRELAND  IN  MAY,  1888.  By  Pbofbsbor 
A.  C.  HADDON. 

[BeadMATl3,  1889.] 

EioHT  species  of  ActinisB  from  three  stations  were  entrusted  to  me  for 
identification  by  the  Dredging  Committee,  which  was  appointed  to 
investigate  the  marine  fanna  inhabiting  the  deep  water  off  the  south- 
west coast  of  Ireland  during  the  present  year  (1888). 

(a)  8.  W.  Ireland,  in  345  fathoms. 

Actinange  tp.,  four  specimens ;  Chitonactis  ip.,  numerous  spedmena. 

Actinange  ip. 

Body  wall,  with  small  pointed  tubercles,  irregularly  scattered, 
dying  away  below  so  that  the  expanded  base  is  smooth ;  pedal  disc 
bulbous,  enclosing  a  ball  of  mud.  One  specimen,  of  apparently  the 
same  species,  adherent  to  a  gastropod  shell,  imtenanted  by  a  hermit 
crab.  Friable  cuticle  present  on  middle  portion  of  body.  Coronal 
tubercles  fairly  prominent ;  capitulum  smooth.  Tentacles  short,  inner 
cycles  with  a  small  basal  bulb  on  the  aboral  aspect. 

Colour. — In  spirit  the  colour  is  whitish;  cuticle  greenish  buff, 
cBsophagUB,  disc  and  base  of  tentacles  madder-brown  in  some  speci- 
mens. 

Dimensions  in  spirit. — Height,  30  mm. ;  average  diameter  of  column, 
12  mm. ;  diameter  of  bulbous  base,  25  mm. 

These  specimens  belong  to  the  genus  Actinange  of  Yerrill,  as  inter- 
preted by  myself  (''  Revision  of  the  British  ActinisB,"  Part  I.,  IVans. 
Royal  Dublin  Society,  1888).  There  are  several  points  of  difference 
between  these  forms  and  those  which  I  have  elsewhere  identified  as 
A.  richardi  (Mar.).  The  tubercles  are  much  smaller  in  size,  and  are 
pointed,  closely  resembling  those  of  Chitonactis^  as  in  the  latter  genus 
the  capitulum  appears  to  be  smooth.  If  it  had  not  been  for  the  small 
but  distinct  basal  bulb  of  the  inner  cycles  of  tentacles,  I  would  have 
considered  that  these  specimens  belonged  to  that  genus. 

It  is  possible  that  after  I  have  been  able  to  examine  these  speci- 
mens anatomically  I  may  be  able  to  prove  that  they  are  a  distinct 
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species  from  A.  riehardi :  such,  certainly,  is  my  present  opinion,  but 
I  prefer  to  leave  the  matter  in  abeyance.  On  the  other  hand,  it  may 
be  a  deeper-water  variety  of  that  species,  the  variation  mainly  con- 
sisting in  a  redaction  in  the  size  of  the  tubercles  and  in  the  basal 
bulbs  of  the  tentacles.  The  specimens  were  preserved  in  a  state  of 
expansion. 

?  ChUoMetis  ip. 

Column  with  numerous,  few,  or  no  tubercles ;  when  present  these 
are  very  small,  and  pointed ;  cuticle  present  or  rubbed  off,  in  latter 
case  stUl  adherent  to  the  tubercles;  basal  disc  greatly  expanded. 
Colonm  low  dome-shaped  in  contraction  or  much  flattened,  coronal 
tubercles  small. 

Colour. — Some  specimens  **  column  white,  with  a  double  row  of 
^arsely  scattered  orange  tentacles,  disc  white,  mouth  and  oBsophagus 
deep  orange  " ;  other  specimens  ''  base  white,  upper  part  of  body  flesh 
colour,  tentacles  sparse,  short,  marone  colour."  In  spirit  the  colour 
is  whitish,  cuticle  greenish  or  brown ;  in  two  specimens  there  is  a 
thick  persistent  cuticle,  which  is  rubbed  away  on  the  upper  portion  of 
the  retracted  body,  leaving  a  conspicuous  white  crown. 

Dimensions  in  spirit. — Expanse  of  base  of  largest  specimens 
35  mm.  x  18  mm. ;  height,  7  mm.  or  less.  The  base  is  usually  irre- 
gularly oval  in  outline. 

Mr.  Kane,  who  was  a  member  of  the  Expedition,  gave  me  the 
colour  notes  which  I  have  quoted  above,  as  his  memorandum  runs : — 
''  Log.  No.  67,  345  fathoms.  Several  Actiniae  on  .^WtM  islandteus, 
tenanted  by  Paguri ;  one,  however,  with  liTing  animal."  I  assume  it 
refers  to  these  specimens.  I  removed  one  of  the  more  cuticular  speci- 
mens from  a  living  shell  of  Camdaria  tyrrhena,  which  was  obtained 
at  the  same  time.  The  ActinisB  were  attached  to  several  species  of 
gastropods. 

A  very  characteristic  feature  of  this  species  is  its  remarkable 
power  of  producing  buds  from  its  greatly  expanded  pedal  disc.  In 
one  specimen  a  new  polyp  is  being  formed  well  within  the  pedal  disc, 
later  it  appears  to  entirely  separate  itself  from  its  parent.  This  bud, 
so  far  as  I  can  see,  arises  spontaneously,  and  not  as  a  constriction  of 
the  oral  disc. 

Prof.  Verrill  (Am.  Jour.  Sci.  xxiu.,  1882,  pp.  314,  315  ;  Bull.  Mus. 
Comp.  Zool.,  1883,  p.  45,  pi.  vi.,  figs.  1,  \e,  Hep.  XT.  S.  Fish.  Com. 
for  1883  [1885],  p.  534,  fig.  177),  identifies  as  Sagartia  abyssicola 
(Eor.  and  Dan.),  a  form  which  is  found  abundantly  from  69-640 
fathoms  off  the  N.  E.  coast  of  America.    His  species  has  many  points 
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of  resemblance  to  the  above,  and  possibly  also  to  the  form  I  have 
referred  to  as  8agart%a  tp.  in  my  ''  Revision."  How  far  these  or  any 
of  them  are  identical  with  Eoren  and  Danielssen's  species  I  am  at 
present  unprepared  to  state. 

(b)  8.  W.  Ireland,  in  750  fathoms. 

ActineruB  sp. 

Column. — Firm,  glabrous,  apparently  perfectly  smooth  when  fully 
extended,  in  contracted  regions  with  a  tendency  to  become  verrucose ; 
no  distinct  capitulum ;  base  bulbous,  as  in  the  majority  of  free  ActinisB 
from  deep  water ;  when  expanded,  the  upper  portion  of  the  column  ia 
much  wider  than  the  lower ;  the  body- wall  feels  thick.  Tentacles  in 
preserved  expanded  animal,  thick  and  short,  ranged  at  the  margin  of 
the  oral  disc  in  two  or  three  rows ;  the  mesogloea  of  the  basal  portion 
of  the  tentacles  appears  to  be  much  thickened,  so  that  there  is  in 
contraction  a  low,  circular  swollen  base  surmounted  by  the  longer 
and  more  delicate  distal  portion  of  the  tentacle.  The  tentacular 
crown  is  retractile,  but  apparently  the  circular  sphincter  musde  is 
feebly  developed;  when  contracted,  the  uppermost  portion  of  the 
column  is  somewhat  puckered.  The  oral  disc  is  provided  with  low 
radiating  ridges,  corresponding  with  the  tentacles.  In  one  specimen, 
at  all  events,  a  single  large  cesophageal  groove  is  present. 

Colour  in  preserved  specimens  opaque  white,  inner  surface  of 
OBSophagus  madder-brown.  From  a  label  in  the  bottle  I  find  that, 
when  alive,  the  tentacles  were  pale-salmon  in  colour,  and  mouth 
burnt-sienna.  Mr.  Kane's  memorandum  says:  ''Upper  portion  pale- 
rose  colour,  lower  portion  white ;  disc  burnt-sienna,  deepening  to 
brown-madder ;  oesophageal  grooves  deep-salmon  colour." 

Dimensions  when  alive  4  inches  in  diameter  ''  when  expanded  ; 
column  3-3^  inches  high,  2  inches  in  diameter."  When  preserved, 
the  expanded  disc  of  specimen  (0)  measures  85  mm.  x  55  mm. ;  the 
base  40  mm.  x  16  mm. ;  height,  65  mm.  Specimen  (b)  contracted  ; 
average  diameter,  55  Inm. ;  height,  60  mm. 

This  is  a  fine  addition  to  the  Actiniae  of  the  Atlantic  slope  of  the 
British  Marine  Area,  the  genus  being  hitherto  unrecorded  from  this 
side  of  the  Atlantic — ^that  is,  if  I  rightly  apprehend  Prof.  VerriU's 
descriptions  and  figures  of  his  genus  Actinerus.  (A.  E.  Yerrill,  Am. 
Jour.  Sci.  xvn.,  1879  ;  ActineruSy  g.  n.,  p.  474  ;  A,  nobilU^  n.  sp.^'cf. 
Rep.  XT.  8.  Fish.  Com.  for  1883  [1885],  p.  534,  pi.  vii.,  pp.  23,  23tf ; 
A.  taginatuSf  n.  sp..  Am.  Jour.  Sci.  xxiii.,  1882,  p.  315 ;  Bull.  Mus. 
Comp.  Zool.,  1883,  p.  58).     I  prefer  to  suspend  my  judgment  as  to 
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the  identity  of  our  specimens  with  either  of  the  above  species ;  but 
I  feel  pretty  certain  as  to  the  genus.  There  is  at  present  no  in- 
formation by  means  of  which  the  genus  can  be  allocated  a  definite 
position  in  the  classification  of  the  Actinise. 

(c)  S.  W.  Ireland,  in  50  fathoms. 

ChiUmactU  eoranata  (Gosse),  two  specimens;  Actinange  riehardi 
(Mar.),  one  specimen;  Sagartia  miniata^  Gosse,  two  specimens; 
Sagartia  «29.,  one  specimen;  Adaimia palliata  {fi6^.\  two  specimens ; 
Bohcera  tuedia  (Johnst.),  two  specimens. 

ChiUmactU  eoranata  (Gosse). 

Base  much  expanded,  clasping  the  shell  of  a  Fusus  inhabited  by  a 
hermit-crab;  column  transversely  wrinkled,  studded  with  small, 
conical-pointed  warts,  which  do  not  appear  to  have  any  definite 
arrangement,  but  are  more  numerous  at  the  upper  portion  of  the  con- 
tracted body,  and  are  absent,  or  nearly  so,  on  the  expanded  base ;  the 
coronal  tubercles  not  distinguished  from  the  others  by  size ;  the  invec- 
tion  of  the  upper  portion  of  the  body  is  so  complete,  that  no  distinct 
orifice  is  present  when  fully  contracted.  The  body-wall  is  thin,  but 
not  flaccid;  the  mesogloeal  circular  muscle  is  well  developed.  The 
specimens  have  in  spirits  a  dirty  drab  colour.  The  oesophagus  and 
disc  have  traces  of  a  scarlet  colouration.  Average  diameter  of  base, 
about  25  mm. ;  average  height  of  contracted  specimens,  15  mm. 

The  bibliography  and  distribution  of  this  species  are  given  in  my 
"Revision."  These  two  specimens  are  the  first  Irish  examples  of 
this  type-species  of  the  genus. 

Aetinange  riehardi  (Mar.). 

This  species  has  recently  been  dealt  with  so  fully  that  I  have 
nothing  more  to  add  now,  except  to  point  out  that  this  specimen  was 
obtained  nearer  to  land,  and  in  shallower  water  than  those  which 
were  previously  trawled  ojS  the  Irish  Coast.  The  single  specimen 
was  well  preserved  in  a  fully-expanded  condition,  and  shows  the 
bulbous  bases  of  the  tentacles  in  a  very  marked  manner. 

Sagartia  miniata,  Gosse. 

One  specimen  was  an  adult,  the  other  a  very  young  form,  of  this 
common  species.  The  colouration  was  pale,  it  being  the  deep  water 
variety  of  this  variably-coloured  Actinian.  The  other  specimen  which 
I  have  alluded  to  above  as  Sagartia  ap^  is  probably  the  same  species  ; 
hut  as  it  came  to  me  in  the  preserved  condition,  with  the  colour 
vanished,  I  am  unable  to  say  more  about  it.  The  other  two  specimens 
were  forwarded  to  me  alive. 
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Admnna  paUiata  (Boh.). 

Two  specimens  of  this  widely-distributed  species  occurred  at  this 
station. 

Boloeera  tuedta  (Johnst.). 

I  believe  this  is  the  first  Irish  locality  of  this  Northern  species. 
The  two  specimens  obtained  were  not  of  large  size ;  the  body  was 
flesh-coloured,  the  tentacles  madder-brown. 


This  collection  of  ActinisB,  though  small,  is  very  interesting,  as  it 
brings  out  some  important  facts  in  geographical  distribution. 

On  a  previous  occasion  {Proe.  Roy,  Irish  Acad.,  ser.  3,  vol.  1,  p.  42), 
I  have  pointed  out  the  intcrdigitation  off  the  south-west  of  Ireland  of 
species  which  are  usually  respectively  regarded  as  typically  Nor- 
wegian and  Lusitanian.  We  may  now  take  a  wider  geographical  range. 
The  annual  explorations  of  the  New  England  seas  by  the  XT.  S.  Fish 
Commission  have  made  known  the  occurrence  there  of  many  European 
species ;  we  are  now  in  a  position  to  reciprocate  and  record  American 
forms  on  our  side  of  the  Atlantic.  In  other  words,  several  species 
are  North  Atlantic  in  distribution.  Thanks  to  the  liberality  of  the 
United  States  Government  we  are  acquiring  a  precise  knowledge  of 
the  marine  fauna  of  the  N.  E.  of  America,  and  the  range  of  the 
several  species.  Our  knowledge  of  the  fauna  of  the  Atlantic  slope  oft 
the  British  Islands  is  extremely  imperfect,  and  it  cannot  be  satisfac- 
torily remedied  until  we  have  either  a  Fish  Commission,  who  will 
make  this  one  of  their  main  objects,  or  a  Special  Commission  on  the 
lines  of  the  ''  Challenger,"  appointed  to  thoroughly  investigate  the 
marine  zoology  of  our  seas.  On  a  future  occasion,  I  hope  to  return 
to  a  consideration  of  the  zoo-geography  of  the  North  Atlantic  basin. 

A  word  of  apology  is  needed  for  the  incomplete  state  of  this 
Report ;  the  material  has  been  handed  to  me  very  shortly  before  start- 
ing on  a  visit  to  the  Tropics,  and  I  have  had  no  time  to  submit  the 
Actinise  to  an  anatomical  investigation. — (June,  1888). 


^ ^ 
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XXXIII. 

A  NOTE  ON  A  DETERMINANT  IN  THE  THEORY  OF  SCREWS. 
By  sir  ROBERT  8.  BALL. 

[Bead  Jaxua&t  13,  1890.] 

It  waa  only  quite  lately  that  I  discovered  some  properties  of  a 
determinant  in  the  '' Theory  of  Screws,"  which  I  would  like  to 
place  on  record  in  the  ProeeedingB  of  the  Academy. 

Let  $1,  ...  ^s  he  the  six  co-ordinates  of  a  screw  referred  to  a  co- 
reciprocal  system  of  screws  of  reference. 

Then,  denoting/?^  as  the  pitch  we  have 

where 

iJ  =  tfi«  + . . .  +  tf,«  +  2^1  tf,  cos  (12)  +  2^1  Ot  cos  (13)  +  &c., 

in  which  12)  is  the  angle  hetweenthe  1st  and  2nd  screws  of  reference, 
and  simOarly  for  the  others. 

Let  us  now  determine  the  condition  that  the  pitch  p^  he  a 
maximum.  Then,  as  in  ("  Theory  of  Screws,"  p.  148),  we  have,  of 
course,  hy  the  usual  process, 

From  these  six  equations  0i,  . . .  6$  can  he  eliminated,  and  we  ohtain 
the  well-known  harmonic  determinant  which,  hy  writing  d;  =  1  -r  i?^, 
becomes 

l-ajpi,  cos  (21),     cos  (31),  cos  (41),  cos  (51),  cos  (61) 

cos  (12),  l-ajp,,     cos  (32),  cos  (42),  cos  (52),  cos  (62) 

cos  (13),  cos  (23),    1-xp^,  cos  (43),  cos  (53),  cos  (63) 

cos  (14),  cos  (24),    cos  (34),  I  -  xpi^  cos  (54),  cos  (64) 

cos  (15),  cos  (25),    cos  (35),  cos  (45),  1  -  ajpsi  cos  (65) 

cos (16),  cos (26),    cos (36),  cos (46),  cos (56),  1 -ay. 
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I  already  pointed  out  that  this  equation  most  necessarily  reduce 
to  the  form 

In  fact,  seeing  that  it  expresses  the  solution  of  the  problem  of 
finding  a  screw  of  maximum  pitch,  and  that  the  choice  may  be  made 
from  a  system  of  the  sixth  order,  that  is  to  say,  from  all  the  conceiv- 
able screws  in  the  universe  it  is  obvious  that  the  equation  could 
assume  no  other  form. 

What  I  now  propose  to  study  is  the  manner  in  which  the  necessary 
evanescence  of  the  several  coefficients  is  provided  for.  After  the 
equation  has  been  expanded  we  shall'  suppose  that  each  term  is 
divided  by  the  coefficient  of  «•  that  is,  hj  piPtp^PiPtp^. 

The  work  is  much  simplified  by  a  few  simple  theorems  which  are 
I  doubt  not,  well  known,  but  with  which  I  was  not  acquainted 
until  they  came  to  light  in  this  investigation.  However,  the  mode 
of  proof  which  I  have  adopted,  being  of  a  mechanical  nature,  may 
be  worthy  of  record. 

From  any  point  draw  a  pencil  of  rays  parallel  to  the  six  screws. 
On  four  of  these  rays  1,  2,  3,  4,  we  can  assign  four  forces  which 
equilibrate  at  the  point.  Let  these  magnitudes  be  Xj,  X2,  Z^,  Xi. 
We  can  express  the  necessary  relations  by  resolving  these  four  forces 
along  each  of  the  four  directions  successively.    Hence 

Xi  +  Xa  COS  (12)  +  Xj  cos  (13)  +  X4  cos  (14)  =  0. 

Xi  cos  (21)  +  X,  +  Xj  cos  (23)  +  X4  cos  (24)  =  0. 

Xi  cos  (31)  +  Xj  cos  (32)  +  X,  +  X;  cos  (34)  =  0. 

Xi cos (41)  +  X,cos(42)  +  X>  cos(43)  +  X4  =0. 

Eliminating  the  four  forces  we  have 

1,  cos  (12),  cos  (13),  cos  (14) 

cos  (21),           1,  cos  (23),  cos  (24) 

cos  (31),  cos  (32),           1,  COB  (34) 

cos  (41),  COS  (42),  cos  (43),  1 

Thus  we  learn  that  every  determinant  of  this  type  vanishes  identic 
cally. 

Had  we  taken  five  or  six  forces  at  the  point  it  would,  of  course, 
have  been  possible  in  an  infinite  number  of  ways  to  have  adjusted  five  or 
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six  forces  to  equilibrate.  Hence  it  follows  that  the  determinants 
analogous  to  that  just  written,  but  with  five  and  six  rows  of  elements 
respectively,  are  all  zero. 

These  theorems  simplify  our  expansion  of  the  original  harmonic 
determinant.  In  fact,  it  is  plain  that  the  coefficients  of  a^  of  x,  and 
of  the  absolute  term  vanish  identically.  The  terms  which  remain  are 
as  follows : — 


where 


^  =  2 


i?  =  2 


C  =  2 


J. 
Pi 
sin'(l,  2) 

PiP2       ' 


in  which 


^m  = 


P\P2Pz 

1,  cos  (12),  cos  (13) 

cos  (12),  1,  cos  (23) 

cos  (13),     cos  (23),  1 


llhj  S  (123)  we  denote  the  scalar  of  the  product  of  three  unit 
vectors  along  1,  2,  3,  then  it  is  easy  to  show  that 

i8'(123)  =  ^i23. 

We  thus  obtain  the  following  three  relations  between  the  pitches 
and  the  angular  directions  of  the  six  screws  of  a  coreciprocal  system, 
namely, 

xi.o. 

Pi 

PiP%Pz 

The  first  of  these  was  given  in  the  original  "Theory  of  Screws,"  the 
second  and  third  I  now  print  for  the  first  time. 

In  the  **  Theory  of  Screws,"  p.  148,  I  remarked  :  "  We  are  thus 
presented  with  no  fewer  than  six  fonnulse  involving  the  pitches  and 
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angles  of  inclination  of  the  six  screws  of  a  coreciprocal  system,"  and 
then  I  mentioned  the  first  of  the  three  jnst  written  as  an  example.  At 
the  time  I  did  not  know,  nor  indeed  did  I  know  until  a  few  months 
ago,  that  of  these  six  formula  three  were  merely  identities.  The  other 
three  which  do  tell  us  something  ahout  the  coreciprocal  system  are 
given  ahoTe.  I  may  take  this  opportunity  of  saying  that  after  some 
years  of  lahour  on  the  part  of  Herr  Harry  Gravelius,  the  German 
Edition  of  the  **  Theory  of  Screws  "  has  at  last  appeared.  In  a  volume 
of  619  pages  he  has  translated  and  welded  into  a  continuous  whole, 
not  only  the  original  volume  on  the  **  Theory  of  Screws  "  published  in 
1876,  but  also  the  principal  papers  on  the  subject  which  I  have  since 
laid  before  the  Academy.  The  title  of  the  book  is  **  Theoretische  Me- 
chanik  Starrer  Systeme,  von  Sir  Kob.  S.  Ball,"  Herausgegeben,  von 
Harry  Gravelius  :  Berlin,  Georg  Kiimer,  1889. 
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ON  THE  OCCUBRENCE  OF  ZINNWALDITE  IN  THE  GRANITE 
OF  THE  MOTJRNE  MOUNTAINS.  Br  Pbofbissob  W.  J. 
80LLAS,  LL.D.,  F.R.S. 

[Read  MAacH  16,  1890.] 

Thb  well-known  presence  of  topaz  among  the  beautifully  crystallized 
minerals  of  the  geodes  of  the  Moume  Mountain  granite  led  me  to 
investigate  the  properties  of  the  associated  inica,  which  I  conjectured 
might  contain  lithium.  This  mica  occurs  in  well-formed  crystals 
having  the  forms  (001)  (010)  (111)  for  predominant  faces,  twinning  by 
repeated  superposition  on  the  faoe  e  being  common.  The  cleavage 
parallel  to  c  is  remarkably  perfect  even  for  a  mica. 

A  small  cleavage  flake  when  introduced  (without  previous  prepar- 
ation) into  the  flame  of  a  Bunsen's  burner  speedily  fuses,  and  the  flame 
ia  suffused  with  a  superb  crimson  colour,  evidently  due  to  lithium. 
Examined  with  the  spectroscope,  in  addition  to  the  sodium  and  potassium 
spectra,  the  characteristic  line  (Li  a)  of  lithium  is  seen,  stajiding  out 
with  great  intensity  in  the  mid  red.  Thus  there  can  be  no  doubt  of  the 
existence  of  lithium  in  the  mica,  and  that  in  no  inconsiderable  quantity. 
In  conjunction  with  my  friend  and  pupil,  Mr.  Dixon,  I  am  now  en- 
gaged in  making  a  complete  analysis.  When  this  is  flnished  we  shall 
hope  to  be  able  to  state  more  definitely  the  proportion  of  lithium 
present. 

Different  examples  of  the  mica,  and  even  different  parts  of  the 
same  crystal  differ  widely  in  colour.  Dark  green  is  common,  and  pale 
violet  may  occasionally  be  observed,  but  those  examples  in  which  the 
largest  proportion  of  lithium  is  indicated  are  silvery  white  in 
appearance,  and  by  transmitted  light  quite  colourless.  A  beautiful 
2onal  Btmcture,  parallel  with  the  planes  010,  111,  characterizes  most 
of  the  crystals.  In  ordinary  light  this  is  apparent  as  thin  bands  of 
different  colour  running  parallel  to  the  edges  of  the  six-sided  cleavage 
plates.  These  become  emphasized  in  polarized  light  between  crossed 
nicols,  except  of  course  at  the  position  of  extinction,  when  the  whole 
plate  becomes  uniformly  dark.     In  crystals  of  more  than  one  tint  the 
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darker  occur  nearer  the  centre ;  usually  green  prevails  in  the  middle  of 
a  crystal,  while  the  outer  half  or  so  may  be  colourless.  The  extreme 
margin  generally  consists  of  a  thin  layer  of  a  fibrous  undetermined 
mineral,  the  fibres  standing  at  right  angles  to  the  direction  of  the  edge. 

The  difference  in  colour  is  associated  with  difference  in  specific 
gravity,  which  ranges  from  2*8  to  3-2  or  possibly  over.  The  lighter 
varieties  are  also  the  lighter  in  colour,  and  contain  most  lithium. 

Very  sharply  defined  **  schlag-figuren "  were  obtained,  and  the 
plane  of  the  optic  axes  was  found  to  coincide  in  direction  with  the 
leading  ray,  i,e,  with  the  clino-diagonal  section  or  plane  of  symmetry. 
Hence  the  mica  must  be  referred  to  the  species  Zinnwaldite,  which  has 
not  hitherto  been  recorded  as  occurring  in  Ireland,  the  only  previously 
known  lithium-bearing  mica  in  this  country  being  lepidolite,  which  has 
been  found  in  County  Tyrone. 

The  angle  of  the  optic  axes  differs  in  different  individuals  and  in 
different  parts  of  the  same  crystal,  varying  apparently  with  the  colour 
and  density  :  thus  the  heavier  dark-green  centre  of  one  crystal  gave 
an  angle  of  44^  4'.  On  passing  from  the  centre  to  the  margin  gradually 
increasing  angles  were  measured,  till  at  a  place  as  near  the  edge  as 
could  be  examined  an  angle  of  52°  6'  was  observed.  In  my  paper  on 
the  Leinster  granites  I  have  described  a  similar  difference  as  dis- 
tinguishing the  more  central  and  more  marginal  parts  of  the  muscovite 
crystals  from  Three  Rock  Mountain,  and  have  explained  it  as  the  result 
of  a  passage  from  a  more  ferro-magnesian  to  a  more  alumino-alkaline 
mica  occurring  daring  the  growth  of  the  crystal,  and  presenting  a 
very  suggestive  resemblance  to  the  change  in  composition  which 
accompanies  the  growth  of  many  zonal  felspars.  In  the  present  case 
a  similar  explanation  applies ;  observations  on  the  specific  gravity, 
colour,  zonal  structure,  and  change  in  the  value  of  the  angle  of  the 
optic  axes  combine  to  prove  that  in  the  zinnwaldite  crystal  a  passage 
can  generally  be  traced  from  a  more  ferro-magnesian  mica  (mcroxene 
in  this  case)  to  a  more  alumino-alkaline  mica,  on  passing  from  the 
centre  of  the  crystal  outwards. 

The  change  may  result  from  changes  in  the  composition  of  the 
successive  layers  added  in  the  way  of  growth,  or  it  may  be  partly  due 
to  successive  encroachments  of  new  material  from  without ;  in  the 
muscovite  from  Three  Rock  Mountain  there  is  reason  to  believe  that 
the  latter  process  has  played  an  important  part. 
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A  COMMENTARY  ON  THE  COLLOQUIES  OF  GARCIA  De 
ORTA,  ON  THE  SIMPLES,  DRUGS,  AND  MEDICINAL 
SUBSTANCES  OP  INDIA.  Br  Y.  BALL,  LL.D.,  F.R.S., 
Director  of  the  Science  and  Art  Museum,  Dublin. 

[Read  January  13,  1890.] 
Pakt  I.— INTRODUCTION. 

Gabcia  be  Obta^  was  educated  as  a  physician  in  Alcala  and  Salamanca, 
and  practised  for  a  time  in  Lisbon,  where  he  also  occupied  a  University 
Chair,  which,  according  to  one  account  {Biograph,  Uhiver.),  was  of 
philosophy,  and  to  auother  {Nouv.  Biograph,  OenL)  of  Mathematics. 

In  the  year  1534  he  embarked  for  India,  having  had  conferred 
upon  him  the  title  of  Chief  Physician  to  the  King.  He  was  first 
attached  to  the  suite  of  Martin  A:ffonso  de  Souza,  who  commanded  the 
fleet,  and  was  present  with  him  at  the  establishment  of  the  Portuguese 
fort  and  harbour  at  Diu,  in  Gujarat,  which  are  still  the  property 
of  Portugal. 

In  the  year  1563,  by  which  time  he  had  acquired  an  intimate  know- 
ledge of  the  drugs,  both  indigenous  and  imported,  which  were  then  in 
use  in  India,  he  yielded  to  the  solicitation  of  his  friends  and  prepared 
for  publication,  at  first  in  Latin,  but  afterwards  in  Portuguese,  the  work 
by  which  his  name  has  been  perpetuated.  He  thus  avoided,  as  he 
himself  hoped  would  be  the  case,  being  one  of  those  men  who,  like 
the  beasts  that  perish,  leave  nothing  for  the  benefit  and  instruction  of 
their  posterity. 

His  book  is  sometimes  referred  to  as  being  the  first  ever  printed  in 
India,  but  Brunet  points  out  that  one  at  least,  G.  de  Leao's  Compmdio 
da  doct.  ChristiBj  preceded  it,  having  been  issued  at  Goa,  from  the  same 
press,  two  years  earlier,  namely,  in  1561. 

^  His  name  was  Latinized  by  some  of  his  commentators  into  Garcias  ab  Horto, 
and  in  French  we  find  the  forms,  de  la  Huerta  and  Dujardin  \ 
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In  the  opinion  of  some  commentators,  Garcia's  volume  contains 
more  typographical  errors  than  any  book  ever  issued  from  a  printing 
press — ^the  setting  up  having  been  done  by  an  unskilled  assistant. 
Twenty  pages  of  errata  direct  attention  to,  but  by  no  means  exhaust, 
the  necessary  corrections. 

The  colloquial  style  in  which  the  information  is  conveyed  may  have 
had  some  foundation  in  fact  (see  coll.  i.),  but  it  seems  artificial  in  its 
construction,  and,  so  far  as  I  have  yet  been  able  to  ascertain,  Ruano, 
the  questioner,  may  have  been  a  mythical  personage,  though  he  is 
described  as  a  Spanish  physician  who  had  come  to  India  in  search  of 
information. 

Garcia's  comments  on  the  writings  of  Greek  and  Arab  authors 
appear  to  be  judicious,  though  often  expressed  in  perhaps  unnecessarily 
strong  language.  In  not  a  few  instances  they  are  fuUy  justified  by 
modem  scientific  investigation. 

Shortly  after  the  publication  of  the  book,  compilations  and  abstracts 
from  it  began  to  appear  in  various  languages.  One  series  of  them,  in 
Latin,  was  edited  by  Carolus  L'Ecluse,  better  known  as  Clusius,  and 
another  series,  in  Spanish,  by  Christophorus  A' Costa,  who  incorporated 
with  Garcia's  facts  his  own  observations  made  in  India.  These  obser- 
vations were  subsequently  also  reproduced  by  Clusius. 

Translations  of  these  abstracts  appeared  in  Dutch,  Italian,  French, 
and  English,  most  of  them  having  been  published  before  the  end  of  the 
17th  century. 

The  original  work  is  now  very  scarce  indeed — it  is  said  that  only 
about  six  copies  exist.  Taking  this  circumstance  into  consideration, 
M.  F.  Ad.  de  Yamhagen  of  Vienna  published  a  facsimile  edition  at 
Lisbon,  in  the  year  1872,  which,  under  the  circumstances,  is  therefore, 
strictly  speaking,  only  the  second  edition. 

Some  years  ago  I  obtained  a  copy  of  this  second  edition,  as  I  had 
long  been  familiar,  from  references  to  his  work,  with  the  name  of 
Garcia,  and  the  store  of  information  which  his  volume  contains.  On 
examining  it  I  was  immediately  impressed  with  the  desirability  of  an 
English  translation  being  made  of  it ;  but  as  I  could  not  devote  time  to 
learning  Portuguese  in  order  to  make  it  myself,  I  applied  to  the  Academy 
for  a  grant  in  aid,  and,  in  the  person  of  Mr.  C.  Howard,  I  met  with  a 
gentleman  sufficiently  interested  in  the  subject  to  qualify  himself  for 
the  task,  which  he  completed  last  year. 

Before  this  translation  can  be  published  as  a  whole,  however,  some 
further  revision  of  the  text  will  probably  be  necessary ;  but  as  its  pub- 
lication is  not  contemplated  by  the  Academy,  my  object  now  is  to 
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give  the  substance  of  the  volume  in  the  order  of  the  58  colloquies  into 
which  it  is  subdivided,  and  together  with  it  an  account  of  the  prefatory- 
matter,  which  is  somewhat  copious,  to  which  I  have  added  a  specially 
prepared  bibliographical  record. 

Many  of  the  colloquies  refer  to  subjects  which  have  no  connection 
wliatevcr  with  drugs,  a  large  number  being  upon  edible  fruits,  and  some 
upon  precious  stones,  &c.  There  are  comparatively  few  of  the  indi- 
genous plants  mentioned  with  which  I  have  not  made  some  acquaint- 
ance while  in  India,  and  several  I  have  already  had  to  specially 
investigate  in  connection  with  the  identification  of  the  plants  of  India 
which  were  known  to  the  Greeks* — and  more  recently  in  connection 
with  plants  and  drugs  mentioned  by  Tavemier,  who  wrote  100  years 
after  Garcia.  Colloquies  i.  and  xliv.  on  "  Precious  Stones  "  are  given 
in  full  in  the  following  pages,  and  will  sufficiently  serve  to  illustrate 
the  style  of  the  author. 

Garcia  has  often  been  quoted  and  frequently  misquoted  in  the 
past.  It  is  hoped  that  what  is  here  attempted  will  diminish  the  pro- 
portion of  misquotations  in  the  future.  To  each  colloquy  I  have 
appended  references  to  authors  who  give  further  and  more  recent 
information  on  the  subjects.  The  number  of  such  references  might 
easily  have  been  increased ;  but  the  six  selected  authorities  afford, 
by  the  diversity  and  extent  of  the  information  which  they  convey, 
nearly  all  that  is  requisite  for  the  full  illustration  of  the  various  drugs 
which  are  enumerated.  The  first  of  these  authorities  is  Carolus 
Clusius  (L'Ecluse)  who,  as  already  stated,  published  an  annotated  and 
abbreviated  Latin  version  of  Christopher  A' Costa's  epitome  of  Garcia's 
work.  The  edition  quoted  from  was  printed  at  Antwerp  (C.  Plantin) 
in  1582.  The  second  authority  is  Linschoten,  who,  as  well  as  his 
annotator  Paludanus  (Bernard  Ten  Broeck),  borrowed  wholesale  from 
Garcia.  His  travels  were  first  published  in  1596.  The  edition  which 
is  quoted  from  here  is  by  Messrs.  A.  C.  Bumell  and  P.  A.  Tiele,  and 
was  published  by  the  Hakluyt  Society  in  1885.  The  third  autho- 
rity is  Jacob  Bontius,  whose  animadversions  on  Garcia,  and  general 
notes  on  the  plants  with  Piso's  annotations  are  given  in  the  latter's 
India  Utrimque  re  Naturali  et  Medica.  Amsterdam,  1658.  The 
fourth  authority  is  Dr.  Whitelaw  Ainslie,  whose  Materia  Medica  was 
published  in  London  in  the  year  1826.  It  contains  a  wonderful 
store  of  information,  being  especially  valuable  for  its  copious  refe- 
rences.    The  fifth  authority  is  Fluckiger  and  Hanbury's  Pharmaeo- 

^  See  Froceedingi,  Ser.  n.,  vol.  ii.,  pp.  302-346 ;  and  Ser.  iii.,  vol.  i.,  p.  1. 
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yraphia:  a  History  of  Drugs  (London,  1874),  the  value  of  which 
is  well  known.  The  sixth  authority  is  Dr.  Rustomjee  Kaserwanjee 
Khory,  whose  Bombay  Materia  Medica  supplies  many  deficiencies  in 
the  other  works,  especially  as  to  the  native  estimate  and  uses  of 
drugs  indigenous  to  India.  Some  additional  authorities  which 
have  been  consulted  are  O'Shaughnessy,  Bengal  Dispensatory  and 
Pharmacoposia ;  Col.  H.  Drury,  Useful  Plants  of  India;  Dr.  Waring, 
Pharmaeopceia  of  India;  and  The  Glossary  of  Anglo-Indian  Words^  by 
Sir  H.  Yule  and  Mr.  H.  C.  Bumell. 


BIBLIOGRAPHY. 

POBTUOFESE. 

First  edition  printed  at  Goa,    .     .     1563,  pp.  217. 

Second     ,,  „         Lisbon,    .     1872,  pp.  xxix.  and  258. 

Latiw. 

An  abridgment  by  Carolus  de  L'Ecluse  (Carolus  Clusius),  Antwerp, 
Plantin,  1567  (pp.  280  and  ind.).  Subsequent  editions  appeared  in 
the  years  1574  (pp.  227  and  iad.),  1579  (pp.  217  and  ind.),  1582, 
1584,  1593,  1595,  and  afterwards,  in  1605  (or  6  ?),  it  was  included  in 
the  folio  Clusii  UxoticiSy  with  many  plates  (pp.  145-242).  In  1572, 
Joa  Tragoso,  in  a  work  published  by  Israel  Sprach  in  Strasbourg, 
1600,  expressed  his  approval  of  Orta's  work.  In  1642  Jacob  Bonsio 
published  some  observations  on  the  book,  in  Latin. 

Italian. 

A  translation  from  the  Latin  version  was  published  by  Annibal  de 
Briganti  (of  Chieti)  in  1576,  which  was  followed  by  subsequent 
editions  in  1582,  8vo  (12mo  ?),  with  many  woodcuts,  Venice,  1589 
(or  4  ?),  and  1616.  An  Italian  version  of  A' Costa's  compilation  (see 
below)  appeared  at  Venice  in  1585.     4to. 

Spanish. 

The  *^  Tractado  "  of  Christophorus  (Cristobal)  A' Costa  consisted 
of  Clusius'  abridgment  of  Garcia,  together  with  A'Costa's  own 
personal  observations,  made  in  India,  on  the  plants.  It  was  first 
printed  at  Burgos  in  1578 ;  a  Latin  translation  by  Clusius  appeared 
in  ^582,  &c.,  as  above. 
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Dutch. 

The  traveb  of  Linschoten,  first  published  in  1596,  with  the  addi- 
tions by  Paludanus  (Bernard  Ten  Broeck),  abound  with  extracts  from 
Clusius*  version  of  Gurcia's  work. 

Fbekch. 

An  edition,  founded  on  the  text  of  Clusius,  with  some  additional 
plates,  was  piblished  in  French  by  an  apothecary  named  A.  Colin,  in 
1609,  which  was  followed,  in  1619,  by  a  2nd  edition,  revised  and 
augmented,  Lyons,  Pillehotte,  8vo,  369  pp.,  with  a  preface  and  index. 

El7QLISH. 

London,  1577.     4to. 

In  all  these  compilations  and  abstracts  the  alphabetical  order  of 
subjects  and  the  dialogue  form  were  abandoned. 

Introdfctions  and  Dedications,  &c. 

The  introductory  matter  in  the  second,  or  1872  edition,  is  some- 
what copious,  consisting,  in  the  first  place,  of  a  dedication  by  the 
editor,  P.  A.  de  Vamhagen,  addressed  to  the  Imperial  Academy  of 
Medicine  of  Rio  de  Janeiro.  This  is  followed  by  a  preface  containing 
a  bibliographical  sketch  and  an  account  of  the  original  edition,  in 
which,  while  the  merit  of  the  author  is  extolled,  the  defects  in  the 
printing  of  his  work  are  pointed  out.  The  colloquial  form,  and  even 
the  pagination  of  the  original,  are  preserved  and  reproduced  in  this 
edition.  Its  preparation  required  much  study  upon  the  part  of  the 
editor,  who,  however,  does  not  offer  many  notes  in  the  way  of  eluci- 
dation, and,  for  reasons  which  he  gives,  has  not  inserted  the  botanical 
names  of  the  plants  which  are  mentioned.  In  order,  however,  to  check 
Garcia's  references  to  other  authors — Greek,  Latin,  and  Arab — ^he 
had  to  make  himself  acquainted  with  their  works,  and  thus,  while 
<llsckiming  acquaintance  with  Asiatic  drugs,  and  avoiding  the  part 
of  a  critic  of  technical  matters,  he  has  laid  a  solid  foundation  for 
others  to  work  upon.  Following  the  preface,  we  find  the  **  Dedica- 
tion by  the  Author  to  the  most  illustrious  Senhor  Martim  Affonso  de 
Sousa,"  &c.  &c.  As  the  tender  plant  is  protected  by  the  strong  tree, 
fo  Garcia  asks  him  for  protection  for  his  treatise  against  the  assaults 
of  the  envious. 
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A  poetical  dedication  by  the  author  is  then  given,  followed  by  a 
poem  by  Comocns,  who  was  at  that  time  in  Goa.  It  is  addressed  to 
Conde  de  Redondo,  Viceroy  of  India.  We  next  find  a  "  To  the  Eeader  " 
by  the  Licentiate,  Dimas  Bosque,  a  Valentian  Physician,  who  commends 
the  research  and  stores  of  information  in  the  work,  and  exhorts  readers 
to  give  it  a  good  reception,  so  that  the  friends  of  the  author  may  be 
emboldened  to  urge  him  to  occupy  himself  with  a  still  greater  under- 
taking. He  says  that  the  author  commenced  to  write  the  work  in 
Latin,  but  was  prevailed  upon  to  issue  it  in  the  more  widely  understood 
Portuguese,  and  mentions  that  he  had  adopted  the  colloquial  style,  as  it 
enabled  him  to  make  references  to  subjects  other  than  those  connected 
^vith  the  drugs  of  India. 

This  is  followed  by  a  Latin  dedication  to  Thoma  Roderico,  first 
physician  of  the  Coimbre  Academy,  by  Dimas  Bosque,  and  a  further 
d  edication,  in  Latin  verse,  to  the  author,  Dr.  Garcia  do  Orta,  by  Thoma 
Caiado. 

CoiTTENTS   OP  PaUT   I.* 

COLLOQniES  I.-XXX. 
I.        Preamble. 

II.        Aloes — The  juice  of  Aloe  Socotrina^  Lam.  ;  A,  vulgarity  Lam.,  &c. 
III.         Ambergris — The  faeces  of  the  Sperm  whale. 

lY.         Amomo — Fruit  of  Round  Cardamom,  Amomum  cardamomunif  Linn, 
y.         Cashew  nut — Fruit  of  Anaeardium  occideniale,  Linn. 
VI.         The  Arbor  tristis  or  Chaste  tree,  Nyeianthes  arbor-trutis^  Linn. 
Yii.  (1)  Asa-foetida — The  juice  oi  Narthex  [Ferula)  asa-foBtida,  Falc. 

(2)  Indigo — Indigo/era  tinctoria,  Linn. 
VIII.         Bhang  or  Indian  hemp.  Cannabis  sativaj  Linn. 
IX.         Benzoin,  Gum  Benjamin — Resin  of  Styraz  benzoin,  Dryander. 
X.  (1)  Ber  or  Bier — Fruit  of  Zizj/phM  jujuba,  Lam.  Var.  P 

(2)  Brindoes — Fruit  of  Oareinia  purpurea,  Roxb. 

(3)  The  names  and  titles  of  the  Kings  and  Nobles  of  these  regions. 

(4)  Chess  and  Chessmen. 

X.  bis.  Betel — The  leaves  of  Chavica  betel,  Mig, 
XT.  (1)  Calamo  aramatieo  or  Sweet  flag — Rhizomes  of  Acorus  etUamus,  Linn. 

(2)  Caceras — The  Singhara  nut  ?     Trapa  bispinosa,  Roxb. 
xn.  (1)  Camphor  (Bomean) — The  resin  of  JJrgobalanops  aromatiea,  Gsertn. 

(2)  Camphor  (Chinese) — The  resin  of  Cinnamomum  eamphoraf  Fr.  Neea. 

(3)  Carambolas — Fruit  of  Averrhoa  earambola,  Linn. 

XIII.  (1)  Cardamoms,  great  and  small — Fruit  oi  Elettaria  eardamomum,  Maton. 
(2)  Carandas  (or  Kdrandd) — Fruit  of  Carissa  carandas,  Linn. 


^  This  division  of  the  68  Colloquies  into  two  Parts  is  merely  a  matter  of  present 
convenience  for  publication,  as  it  does  not  exist  in  the  book  itself. 
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xiT.         Castia — Fruit  of  Catsia  Jiatula^  Linn. 
XT.        Cinnamon — The  bark  of  Cinnamomum  uylanieum,  Brejne,  and  other 

species. 
XVT.  (1)  Cocoanut — The  fruit  of  Coeos  nueiferot  Linn, 

(2)  Coco-de-mer — The  fruit  of  Zodoieea  Meychellarum^  Labill. 
XTix.  (1)  Kosttu — The  root  of  Aplotaxis  aurieulatay  D'C.  (s  Aueklandia  eoiiuSy 
Falc). 
(2)  Cholera. 
XTni.  (1)  Borax. 

(2)  Turmeric,  Croeo  Indiaeo) — The  root  of  Curcuma  hnga,  Linn. 

(3)  CurcM — Seed  of  Jairopka  eureaSf  Linn.  ? 

XIX.  Cubebi — Fruit  of  Piper  euheha,  Linn. 

XX.  (1)  Datura — Seeds,  leaves,  &c.,  Datura  stramotiium,  Linn,  and  D,  alba, 

Neea. 
(2)  Durian — Fruit  of  Durio  zibet hinus,  D*C. 

XXI.  Irory  of  the  elephant. 

XXII.  (1)  Areca — The  nuti  oi  Areea  cateehUf  Linn. 

(2)  Plantain  (Indian  fig) — The  fruit  of  Musa  aapientum,  Linn, 
xxni.        Malabathrum  (Indian  leaf) — The  leaves  of  Cinnamomum  tamala,  Fr. 

Nees. 
xxiT.  (1)  GtUanga,   small,   from  China — The  rhizomes  of  Alpina  offlcinarumj 
Hance. 
(2)  Oalanga,  large,  from  Java — The  rhizomes  of  A*  Oalangal,  Willot. 
XXT.         Clove — Flowers  of  Eugenia  caryophyllatay  Thunb. 
XXVI.         Ginger — Root  of  Zingiber  officinale,  Eoscoe. 

XXVII.  (1)  Coru  {khatkurro) — The  bark  and  seeds  oi  Holarrhana  antidyeentericOy 
Wall. 

(2)  Avacari — P  The  root  of  Sal,  Shorea  robutta,  Roxb. 

(3)  Sensitive  plant. —  Mimosa  pudiea,  Linn, 
xxvni.  (1)  Jack.     The  fruit  of  Artocarpus  integrifolia,  Linn. 

(2)  Jamboloe» — The  fruit  of  Eugenia  jambolana.  Lam. 

(3)  Jamboe — llie  fruit  of  Jamboaa  Malaccemie, 

(4)  Jangomaa — The  fruit  of  Zizyphue  $p.? 

XXIX.  Shellac — A  secretion  bj  the  Coccus  laeea. 

XXX.  Lignum  aloes  (Eagle  wood) — wood  of  Aquillaria  agaUoeha,  Roxb. 


COLLOQUY  I. 

P&EAUBLE. 

In  which  is  introduced  Doctor  Ruano,  well  known  to  the  author 
in  Salamanca  and  Alcala,  who  came  to  India  with,  a  brother-in-law 
of  his,  a  factor  of  a  ship,  and  who  came  there  for  no  other  object  than 
to  obtain  information  regarding  the  medicines  of  that  land  and  of  all 
other  simples  found  there.  When  he  arrived  at  Goa,  and  hearing  of  the 
author's  presence,  both  being  known  to  one  another,  ho  went  to  lodge 
with  him,  declaring  his  object,  to  which  the  author  replied : — 
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Orta,  Since  we  have  both  practised  in  the  profession  which  you 
have  followed  since  we  studied  together,  and  which  has  brought  you 
to  India,  it  is  but  right  that  you  should  tell  me  of  anything  in  which 
I  may  be  able  to  help  you,  and  to  that  end  I  will  henceforth  devote 
myself. 

Ruano.  You  must  know  then  that  although  I  came  here,  because 
I  have  a  share  in  the  ship  in  which  my  brother-in-law  came  as  factor, 
I  could  nevertheless  have  excused  my  coming  by  his.  But,  I  had  a 
great  wish  to  know  of  the  medicinal  drugs  (which  in  Portugal  are 
called  "  de  botica"),  and  other  medicinal  simples  which  arp  found  here, 
and  of  all  fruits,  and  of  pepper,  the  names  of  all  of  which  I  should 
like  to  know  in  various  languages.  I  should  also  like  to  know  where 
they  are  obtained  and  what  trees  or  plants  bear  them,  and  how  the 
Indian  physicians  use  them.  I  should  also  like  to  know  about  other 
plauts  and  fruits  of  this  land  even  if  they  are  not  medicinal,  and  of 
the  customs  of  this  land  and  of  things  which  happen  here,  because 
they  will  be  told  truthfully,  having  been  seen  by  you  or  by  persons 
worthy  of  credence. 

0.  In  all  these  things  I  shall  help  you  and  tell  you  the  truth.  But 
I  fear  the  things  I  shall  have  to  tell  may  not  be  worth  note ;  for  so 
learned  a  man,  who  knows  so  much  in  theory,  nothing  but  uncommon 
things  will  content. 

R,  If  they  satisfy  you  they  will  satisfy  me,  and  it  may  be  that  you, 
because  you  know  them,  do  not  value  them,  and  I,  because  I  do  not, 
may  esteem  them  highly,  as  is  according  to  reason.  And  since  certain 
physicians  who  went  from  hence  to  Spain  could  not  give  me  any  expla- 
nation of  these  things  nor  satisfy  my  understanding,  I  should  warn 
you  that  our  conversation  must  be  recorded,  and  for  this  purpose  I 
have  prepared  a  book  in  which  all  the  questions  are  written  in  alpha- 
betical order. 

0.  Well,  senhor,  since  your  curiosity  makes  you  desire  to  learn,  I 
will  tell  you  the  little  I  know  from  to-morrow  forward ;  but  as  our 
friendship  is  so  great  and  so  old,  it  must  be  under  the  protest  that 
whatever  may  not  be  well  said,  you  will,  without  adulation  or  flattery, 
point  out  to  me,  and  upon  these  conditions  I  promise  to  serve  you  and 
tell  you  the  little  I  know,  and  then  I  will  tell  you  both  of  the  things 
which  I  know  well  and  those  about  which  I  have  doubt,  stating  only 
the  truth  upon  oath. 

R.  By  this,  as  I  say,  I  shall  receive  a  great  favour ;  and  now,  if  it 
please  you,  we  will  go  to  rest :  but  I  am  not  sure  I  shall  be  able  to 
sleep  on  account  of  my  anxiety  to  question  you  in  the  morning. 
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COLLOQUY  II. 
Do  Aloes. 

[Aloes — The  inspissated  juice  of  Aloe  soeotrina,  Lam.,  A,  vulgaris^ 
Lam.,  A.  lihralis,  Konig.,  &c.] 

Ghircia  gives  the  following  names  as  synonyms  for  aloes  : — cebar 
{jsihra  or  accibar),  Arab;  area  {er%o\  Gujarat;  catecamery  Canarese; 
acihar,  Spanish  ;  OEevre^  Portuguese  ;  herva  babosa,  Portuguese  for  the 
plant. 

It  grows  in  Cambay,  Bengal,  &c.,  but  that  of  Socotra  is  the 
most  esteemed  ;  the  prepared  juice  from  the  latter  was  easily  distin- 
guished by  its  uniform  composition,  and  cost  four  times  as  much  as  the 
others. 

The  statement  of  Pliny^  and  Dioscorides,'  that  the  best  kind  is  from 
India,  Garcia  explains  by  saying  that  it  was  first  taken  to  India  from 
Socotra. 

In  this  colloquy  and  frequently  throughout,  Garcia  refers  to 
the  Nizamoza  and  Nizamalwo  as  titles  of  the  Beccan  sovereigns  ; 
they  stand  respectively  for  Nizam  Shah  and  Ni%am  al  mulk.  A  full 
explanation  of  the  use  of  these  titles  will  be  found  in  Col.  Yule's 
Qlaeary,  p.  830. 

Garcia  quotes  the  remarks  upon  this  drug  by  Mesne,  Matheus 
Silvatico,  Serapion,  Avicena,  Basis,  If  athiolo  Senense,  Antonio  Musa, 
&c.,  and  mentions  that  the  Persian,  Arab,  and  Turkish  physicians  were 
well  acquainted  with  the  writings  of  Hippocrates,  Dioscorides,  Galen, 
Aristotle,  Plato,  and  Pliny. 

As  to  the  virtues  of  the  drug  and  its  uses  it  would  be  impossible  in 
this  as  in  many  cases  which  follow  to  present  them  in  an  abstract  like 
the  present. 

Parenthetically  Grarcia  explains  that  the  Romee  or  Humes  differ  from 
the  Tureae  by  the  fact  that  the  former  are  the  inhabitants  of  Constan- 
tinople and  her  empire,  and  that  the  latter  are  dwellers  in  I^atolia. 
He  adds  that,  according  to  Platina,  when  Constantino  left  Home  to* 
the  Pope,  the  privilege  of  calling  it  Rome  was  given  to  him,  and  the 
people  were  called  Romeos^  and  continue  to  be  so  to  this  day. 

[References.* — Clusius  (Acosta),  p.  11;  Zinsehoten,  ii.,  p.  126; 
Bontius  and  PiaOy  lib.  iv.,  p.  41  ;  Ainslie,  i.,  p.  8  ;  Fluekiger  and 
Hanhwryy  p.  616  ;  Khory,  p.  638.] 

*  Plin.  lib.  xxvii.,  cap.  4.  '  Diosc.  lib.  iii.,  cap.  4. 

'  For  full  titles  eee  above,  p.  383. 
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coLLOQxnr  iii. 

Do  Ambsb. 

[Ambergris — The  faeces  of  the  Cachelot  or  Sperm  whale,  PhyseUr 
maerocephalWf  Linn.,  which  occurs  abundantly  in  the  Indian  Ocean.] 

Crarcia  introduces  the  amhre  as  a  medicine  of  which  it  is  better  to 
have  a  quantity  than  to  know  where  it  grows.  It  is  called  by  the 
Arabs,  amboTy  and  by  the  Latins,  amharum^  and  by  all  other  nations 
the  same,  or  with  slight  variation.  Eegarding  its  origin  he  says  : — 
'*  Some  have  said  that  it  is  the  sperm  of  the  whale,  others  affirm  that 
it  is  the  excrement  of  an  animal  of  the  sea,  or  the  foam  of  the  sea,  and 
others  that  it  was  produced  from  a  fountain  which  sprung  up  from 
the  bottom  of  the  8eE^  and  this  appears  better  and  more  conformable  to 
truth."  Avicena  and  Serapion  say  that  it  is  produced  in  the  sea  just  as 
a  fungus  is  produced  on  rocks  and  trees ;  and  that  when  the  sea  rolls 
tempestuously  it  casts  up  stones,  and  with  them  throws  up  the  am- 
bergris. When  the  east  wind  blew  much  of  it  was  found  on  the  coast  of 
Africa,  at  Sofala,  on  the  Comoro  Islands,  Emagoxa,  and  Mozambique  ; 
and  when  the  west  wind  blew  it  was  found  abundantly  on  the  Mai- 
dives.  He  speaks  of  beaks  of  birds  being  sometimes  found  in  it.  These 
were,  no  doubt,  the  beaks  of  cuttlefish  swallowed  by  the  whales. 

[Eeferences. — Limchoten^  n.,  pp.  92-94,  141,  &c. ;  Bontiua  and 
PiiOy  lib.  iv.,  p.  41 ;  Ainslie^  i.,  15  ;  Khory^  p.  103.] 

COLLOQUY  lY. 
Do  AicoMo. 

[Round  or  cluster  Cardamom — ^Fruit  of  Atnomum  cardamothum, 
Linn.  ?] 

Amatna,  Arab ;  pes  eolumbinuSf  Latin ;  pe  de  pomba,  Portuguese. 

The  source  of  this  drug  was  unknown  to  Garcia,  though  he  identi- 
fied a  specimen  of  it  by  means  of  Dioscorides'  drawings  of  simples,  with 
the  pe  de  pomba  (pigeon's  foot). 

[In  the  Pharniacographia  of  Fluckiger  and  Hanbury  the  amomum 
of  the  ancients  is  identified  as  above,  and  is  thus  described  :  f'  round 
cardamoms  are  produced  in  small  compact  bunches.  Each  fruit  is 
globular,  i^th  to  iVth  of  an  inch  in  diameter,  marked  with  longitudinal 
furrows,  and  sometimes  distinctly  three-lobed.  The  pericarp  is  thin, 
fragile,  somewhat  hairy,  of  a  bu£E  colour,  enclosing  a  three-lobed  mass 
of  seeds,  which  are  mostly  shrivelled  as  if  the  fruit  had  been  gathered 
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unripe.  The  seeds,  which  have  a  general  resemblance  to  those  of  the 
Malabar  cardamom,  have  a  strong  camphoraceous  aromatic  taste."  It 
is  produced  in  Cambodia,  Siam,  Sumatra,  and  Java.] 

It  would  appear  from  what  Garcia  says  that  it  reached  India 
through  Turkey,  Persia,  or  Arabia ;  but  that  its  native  habitat  was 
quite  unknown  to  him. 

As  a  constituent  of  two  famous  composite  medicines  it  was  highly 
esteemed  in  India;  these  were  called  triaga  and  metridadoy  and  the 
Xizam  Shah  told  Garcia  that  he  would  give  weight  for  weight  in  gold 
for  a  cask  of  the  former,  and  a  present  of  2000  pardaoa^  to  any  man 
who  tested  it,  and  he  would  have  kept  his  word,  adds  Garcia,  ''  if  the 
devil  had  not  taken  him  away  to  the  company  of  Mahomet." 

This  chapter  concludes  with  a  sneer  at  the  apothecaries  of  Goa 
for  their  want  of  enterprise  in  not  searching  the  Continent  for 
such  drugs  as  herva  eidreira,  lingua  tTvaea,  futnus  terra,  tamariseo,  and 
eipargos,  all  of  which  he  says  occur  there. 

[References. — Fluckiger  and  Kanhury,  p.  587.] 

COLLOQUY  V. 
Do  Anacasdo. 

[Cashew  nut — The  fruit  of  Anaeardium  oeeid&ntale,  Linn.] 

Called  bcladar  by  the  Arabs;  hyho  in  India  \_kdju  is  now  the 
common  name  in  India] ;  fava  de  Malacca  by  the  Portuguese. 

Garcia  says  it  was  unknown  to  the  Ancient  Greeks.  The  modem 
Greek  name  was,  however,  derived  from  tlie  heart-shaped  nut. 

The  tree  was  abundant  in  Cananor,  Calicut,  Cambay,  the  Deccan, 
and  other  parts  of  India. 

[The  old  writers  who  say  it  is  poisonous  were  misinformed,  as 
preparations  of  the  green  nut  are  given  in  asthma,  and  even  eaten  as 
pickle.  After  being  dried  it  becomes  caustic,  and  is  administered 
in  "  king's  evil."] 

Garcia'fi  account  of  this  tree,  and  the  uses  of  its  fruit  are  not  very 
satisfactory  or  complete.  He  seems  to  have  been  unaware  that  it  was 
introduced  into  India  by  the  Portuguese  from  Brazil.  I  do  not  find 
the  native  names  which  he  gives  for  it  in  other  authors. 

[References. — Clueius  {Acosta),  pp.  43,  44  ;  Zineehoten,  n.,  pp.  27, 
29,  36 ;  Piso  **  Mantissa  Aromatica,"  p.  193,  fig.  ;  JTWy,  p.  230.] 

'  The  pardao  was  worth  from  2s.  to  2s,  6d. 
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COLLOQUY    YI. 

Da  Arvore  tbibte. 
[Arbor  tristis — Nyetanthes  arbor-tristis,  Linn.] 

Called  parizataco  {pdrataka  or  pdraj'dtaka,  Sansk.)  at  GK>a,  and 
singadi  in  Malay  (aiuli  in  Bengal). 

The  tree,  according  to  Garcia,  was  introduced  into  Goa  from 
Malacca,  and  is  not  indigenous  to  the  jungles  of  Lidia. 

The  flowers,  which  only  blossom  at  night  and  fall  at  sunrise,  were 
used  for  scent,  and  the  orange-coloured  tubes  of  the  corolla  for  colouring 
food  ;  but  its  scent  was  inferior  to  that  oifules  (i.e.  phul^  Hin.  =  flower) 
called  mogory  [which  I  take  to  be  the  flowers  of  Jasminum  samhacy 
Ait.,  a  plant  which  occurs  commonly,  both  wild  and  cultivated,  in 
India,  and  from  which  various  drugs  are  extracted.  These  flowers  are 
still  called  moogree  (or  mugri),  and  are  regarded  as  being  sacred  to 
Yishnu]. 

Gho-cia  does  not  attribute  any  medicinal  properties  to  the  arbor 
tristis.  He  relates  as  an  example  of  the  fables  of  paganism  "  that  this 
tree  was  the  daughter  of  a  man,  a  great  noble,  called  Farizatieo 
{Fdrqfdtaka,  Sansk.),  that  she  feU  in  love  with  the  sun,  who,  after 
converse,  abandoned  her  for  tho  love  of  another,  that  she  killed  herself 
and  was  burned  (as  the  custom  is  in  this  land),  and  from  the  ashes 
grew  this  tree,  whose  flowers  abhor  the  sun,  and  in  his  presence  do  not 
appear."  He  adds  that  Ovid  was  probably  from  these  parts,  as  he 
composed  fables  in  this  manner. 

Linschoten  also  devotes  a  chapter  to  this  subject,  and  it  has  received 
attention  from  various  early  writers,  as  will  be  seen  in  the  footnotes  to 
Linschoten,  where  the  fable  just  related  is  shown  to  be  taken  from  the 
Vishnu  Puranas. 

[Eeferences. —  Clusius  {Aeosta),  p.  60 ;  Zinsehotsn,  n.,  p.  58  ;  Bontius 
and  Pisoj  lib.  iv.,  p.  49 ;  Khoryy  p.  380.] 

COLLOQUY  YII. 

(1)  Do  Altiht,  AiTJunxir,  Assapetida  e  docb  e  odoba^ta  ;  (2)  Aim.. 

(i.) — [The  inspissated  juice  oiNarthex  {Ferula)  asa-frntida,  Fale,  &c,] 

Altiht  {hilatita,  the  hiliit  of  Edisi,  a  geographer  who  wrote  in  the 

12th  century),  and  antite  of  the  Arabs.     Also  imgu  and  imgara  (hingia) 

of  the  Indians.     Anjuden  or  angeidan  (anguddna)  is  the  name  applied 

(in  India)  to  the  tree  from  whence  it  is  derived. 
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Oarcia  says  asa-f oetida,  was  reported  to  reach  India  from  Ehorassan, 
through  Hormuz,  but  was  also  grown  in  Gujarat,  and  from  **  Bely,  a 
Tery  cold  land  which  on  its  further  side  borders  on  Ehorassan  and 
Chimam,  as  Avicena  says."     It  also  came  from  Mandu  and  Chitore. 

He  devotes  a  considerable  space  to  the  discussion  of  the  etymology 
of  the  various  names  by  which  the  drug  was  known  to  Orientals  and 
Europeans.  He  identifies.  Uuerpicium  with  asa-fceiida,  the  fact  that  it 
was  used  as  a  condiment  being  a  confirmation  of  this  opinion.  It  was 
largely  used  by  the  natives  with  their  vegetable  food  as  a  corrective,  and 
considerable  aphrodisiacal  properties  were  (and  are  still)  ascribed  to  it. 

He  says  Avicena  was  from  Bokara,  and  mentions  many  other 
authorities  in  this  Colloquy.     (See  N°.  n.) 

[References. — Bontius  and  Piso,  lib.  iv.,  p.  41 ;  Ainslte^  i.,  p.  20  ; 
Fluekiger  and  Hanhury,  p.  280 ;  JOory,  p.  336.] 

(2)  Anil^  Arab  and  Turk,  and  gali  and  nil  in  Gujarat. 

[Indigo. — Indigofera  iinetoria,  Linn.] 

Garcia,  though  he  enlightens  his  questioner  as  to  the  nature  of 
aiit7,  points  out  that  it  is  not  a  medicine  but  an  article  of  merchandise. 
He  adds,  that  the  herb  which  produces  it  is  like  that  which  they  call 
mangericdo  (?)  His  short  description  of  the  manner  of  manufacture  is 
not  very  correct.  He  remarks  that  indigo  should  have,  when  pure,  the 
finest  dark  blue  colour  that  can  be. 

It  is  tested,  he  says,  by  burning,  when  there  should  be  no  sand 
in  tho  residue ;  it  should  also,  when  pure,  float  readily  upon  water. 

[Bcferences. — Zinsehoien,  i.,  p.  62 ;  n.,  pp.  91,  230  ;  Ainslie,  l,  p. 
178;  n.,  p.  33 ;  Mory,  p.  250.] 

A  question  arising  as  to  a  fruit  of  the  size  of  a  walnut,  Garcia 
says  it  is  used  as  an  appetiser,  is  green  when  fully  ripe,  has  a  carti- 
laginous rind,  and  is  acid  in  flavour.  It  is  called  amhares.  Probably 
the  fruit  of  Spondias  tnangifera,  Pers.,  if  not,  possibly  that  of  Umbliea 
ofieinaliSf  Gsrtn« 

[Beferences. — Clusiui  (Aeosta)^  p.  77  ;  Zinsehoten,  n.,  24  ?] 

COLLOQUY  Yin. 

Do  Bakoxtb. 

[Indian  Hemp. — Bhdng  or  hdng^  Cannabis  sativa,  Linn.] 

Oarcia  points  out  that  bhang  is  not  as  supposed  by  Ruano  the  same 

as  amfio  (opium),  and  that  though  allied  to  linho  dleanavs  (i.e.  common 

hemp)  it  is  distinct  from  it ;  he  adds  that  the  latter  is  abundant  in  the 

1LI.A.  ?B0C.,  SBB.  m.,  VOL.  I.  2  F 
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Deccan  and  Bengal,  as  is  also  true  flax,  ''  of  which  our  shirts  are 
made." 

The  bhang,  he  says,  is  prepared  from  the  pounded  leaves,  and  some- 
times from  the  seed,  and  some  mix  green  areca  with  it,  others  add 
nutmeg  and  cloves,  Bomean  Camphor,  amhergris,  musk,  or  opium.  This 
composition,  when  taken,  makes  the  Moors,  who  use  it,  intoxicated,  and 
variously  aftects  different  persons,  some  hecoming  witty  or  facetious, 
others  sad  and  melancholy.  It  is  supposed  to  be  strongly  aphrodisiac, 
and  to  increase  the  appetite.  In  this  belief  it  is  used  by  some  of  the 
Portuguese.  Slaves  and  labourers  found  relief  from  their  troubles  by 
taking  it.  Linschoten's  chapter  on  ^^Bangue^*  is  almost  verbally 
identical  with  that  by  Garcia. 

[Keferences. —  Cltuius  {Acosta),  p.  80 ;  Linsehoien,  n.,  p.  115-117  ; 
Ainslie,  n.,  p.  108  ;  Fluekiger  and  Eanbury,  p.  493  ;  Khary,  p.  502.] 

COLLOQUY  IX. 
Do  Benjitt. 

[Benzoin — Gum  Benjamin,  the  gum  resin  of  Styrax  hensoin^ 
Dryander.  The  Siam  variety  is  considered  by  some  to  be  from  a 
distinct  species.] 

Called  commonly  eominham  {kaminian)  by  the  Malays ;  benjuy  de 
honinaa  was  a  superior  variety,  as  also  was  amendoado,  which  had  white 
almond-like  patches  in  it,  so  named  by  the  Portuguese;  loxMnjaay 
(Juhdn  Jdtoij  i.  e.  incense  of  Java)  by  the  Moors,  udo  (auda)  by  the 
Deccanis  and  Gujaratis  (vrddha,  Sanskrit). 

A  large  part  of  this  colloquy  is  taken  up  with  discussing  the  early 
references,  or  rather  the  supposed  references  to  this  resin.  Garcia 
explains  how  it  came  to  be  confused  with  asa-f cetida,  and  shows  that  it 
was  not  produced  in  Judea  or  in  Europe.  It  was  a  considerable  export 
from  India  to  Arabia,  Turkey,  and  Persia. 

The  valuable  amendoado  variety,  came,  he  says,  from  Siam  and 
Martaban — the  blacker  kind  came  from  Java  and  Sumatra;  the  henfuy  de 
hc^inas  (i.e.  of  flowers)  also  came  from  Sumatra,  and  was,  he  believed, 
obtained  from  new  trees.  Garcia  suggests  that  storax  was  mixed  with 
this  variety.  He  mentions,  parenthetically,  in  this  colloquy  that 
Ludovico  Varthema  was  an  author  unworthy  of  credence. 

[References. — Linsehoten,  i.,  pp.  102,  112 ;  n.,  pp.  96-98  ;  Bontius 
and  Fiso,  lib.  iv.,  p.  42 ;  Ainsliey  i.,  p.  33 ;  Fluekiger  and  Hanbury, 
p.  361 ;  Khory,  p.  384.  See  also  Glossary  by  Sir  H.  Yule  for 
etymology  and  early  notices.] 
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COLLOQUY  X. 

(1)  Do  BXB,  QUE  8A0  AS  ICAClS  QUE  CA  T7SAM0S  ;  (2)  BT  DOS  BBDa)OES  ; 
(3)  Dos  HOICSS  S  APELLIDOS  DOS  BSI8  E  SEKHORES  DESTA8  TEBEAS ;  (4)  DO 
EITZADESZ  S  DB  SUAS  FECAS  ;   (5)   E  DO  BeT&E. 

(1)  Do  Ber. 

[-ffwr,  the  jujube,  fruit  of  Zizyphus  jufuba,  var.] 

Called  hor  by  the  Canarese;  her  in  the  Deccan;  vidaras  of  the  Malays. 

The  best,  says  Garcia,  are  long  shaped  [the  cultivated  variety] 
from  Balaghat,  from  a  different  tree  from  the  juj'uhas,  as  is  also  a  small 
kind  brought  from  Ehorassan.  The  her,  he  adds,  is  much  prized^in 
Goa,  as  it  there  takes  the  place  of  the  pippins  of  Portugal. 

[References. — Chuius  {Aeosta),  p.  24  (?) ;  Ainslie,  n.,  p.  94;  Khory, 
p.  220.] 

(2).  Dos  Brindoes. 

[Called  Mate  mangoBteen  by  the  English  in  India,  the  fruit  of 
Oareinia  purpurea,  Boxb.] 

Of  this  fruit  Ghu*cia  says : — "  Outside  it  is  somewhat  red,  but  inside 
it  is  of  a  fine  red  which  resembles  blood ;  and  there  are  some  which 
are  black,  and  these  are  not  so  sour,  because  this  blackness  comes 
through  their  being  very  ripe ;  but  inside  they  are  always  very  red, 
and  although  they  are  pleasant  to  the  taste  of  many,  they  are  not  so 
to  mine,  neither  for  medicine  nor  as  food  because  of  their  great  sour- 
ness, the  tamarind  being  more  agreeable.  This  fruit  serves  for  dyeing, 
and  the  rind  is  dried  and  exported  by  sea  to  make  vinegar.  Some 
persons  have  already  taken  it  to  Portugal,  and  succeeded  well  with  it." 

[References. — Zimehoten,  n.,  p.  34;  Khory,  p.  169.] 

(3).  Doe  nomes  e  apellidoe,^  &c. 

[i.  e. — Names  and  titles  of  the  kings  and  nobles  of  these  regions.] 
Garcia  says  that  Nizamoxa  (Nizam^Shah)  is  the  King  of  Balaghat, 
and  that  he  himself  had  several  times  cured  the  Nizam,  for  which  he 
received  12,000  pardaoe,  but  had  refused  a  yearly  retainer  of  40,000 
pardaoe  to  visit  him  at  certain  times  in  the  year.  He  speaks  of  a  King 
Dely  (or  king  of  the  kingdom  of  Dely)  who  had  taken  Balaghat  some 

1  Garcia  aays  that  it  is  only  in  deference  to  his  questioner's  special  request,  and 
for  the  information  of  people  in  Spain  that  he  introduces  a  subject  like  this,  that  in 
no  way  serrea  the  ends  of  phytic. 

2  F2 
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300  years  previously  from  the  Venenaras  ( Vanjdrdt  or  Brinjdrds),  and 
the  Colles  {KoliSy  whence  Cooly)  who,  like  the  Reithutos  (Rajputs)  live 
by  thieving  to  this  day,  and  are  unsubdued,  and  receive  blackmail 
from  the  kings  in  the  vicinity  of  the  regions  occupied  by  them. 

Although  the  remainder  of  this  account  contains  much  of  interest 
it  need  not  further  be  dealt  with  here,  as  it  is  all  reproduced  in 
Linschoten,  chap.  27,  and  has  been  annotated  in  the  recent  edition  of 
his  travels,  published  by  the  Hakluyt  Society  (1885,  vol.  i.,  pp.  165- 
174).  It  is  so  confused  and  incorrect,  however,  that  the  editors  remark 
that  "it  would  take  too  much  space  to  correct  it  fully."  Garcia's 
historical  information  was  evidently  obtained  from  ignorant  natives. 

(4).  Do  enxadrei  e  de  suaspegas. 

(Concerning  chess  and  chessmen.) 

Garcia  says  that  in  playing  chess  natives  say  xa  (i.e.  ihah)  or  king, 
instead  of  xeque  (sheikh)  for  our  check.  The  queen  they  call  goaxiir 
(vastr),  the  bishop,  JU  (i.e.  elephant),  the  knight,  guora  (i.e.  ghora 
B  horse),  which  he  incorrectly  says  also  means  elephant,  the  roque  (our 
castle,  rook)  roch  ha,  and  the  pawn  {piada  anipeon  a  a  foot  soldier). 

COLLOQUY  X.  bis. 

Do  Betbe.' 

[Betel. — Leaves  of  Chavica  hetelf  Mig.] 

Bsire  in  Malabari ;  pam  (pan)  in  Deccani,  Gujarati,  and  Canarese ; 
eiri  in  Malaio  (Borneo  ?) ;  temhal  by  Avicena. 

Garcia  says  he  never  could  overcome  the  dislike  to  betel  which  he 
experienced  when  he  tasted  it  on  his  first  arrival  in  India,  though  many 
Portuguese  use  it.  It  is  eaten  mixed  with  areca  nut,  lime,  Bomean 
camphor,  aloes,  kuteh^  or  catechu,  and  ambergris.  He  says  the  Nizain 
Shah  expended  3000  orvsutdoi^  upon  it  annually,  it  being  then  (as  now) 
presented  at  the  conclusion  of  interviews. 

He  says  the  Indians  are  in  the  habit  of  keeping  the  nail  of  the 
right  thumb  pointed  and  sharp,  in  order  to  remove  the  midrib  of  the 
leaf.  Betel  was  regarded  as  an  aid  to  digestion,  and  a  powerful 
aphrodisiac. 

'  TbiB  is  put  in  the  1872  edition  in  its  proper  place,  having  been  eironeoualy 
printed  at  the  end  in  the  original  Groa  edition,  as  ia  pointed  out  by  the  author 
himself. 

*  The  vrmaio  was  worth  from  2«.  Zd,  to  2«.  10<f. 
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Betel,  he  says,  chiefly  grows  near  the  sea,  but  was  also  cultivated 
at  Daulatabad  and  Bisnagua  (Yijayaaagar).  He  points  out  that  it  is 
quite  distinct  from  the  Folium  Indum  {mdlabathrum\  see  Coll.  xxm. 

[Beferences. — Clusiua  (Aeosta),  p.  23  ;  Linnchoteny  n.,  pp.  53,  63, 
&c.;  Bontius andFiso,  lib.  vi., p.  91,  fig.;  Ainslie,  u.,  p.  269;  Fluekiger 
and  Sanhuryy  p.  607 ;  Khory,  p.  496,  and  Yule^e  Glossary,  p.  67.] 


COLLOaXJY  XI. 

(i.)  Do  Calimo  Asahahco  s  das  Cacesab.    (2) 

(1). — [Bhizomes  of  Sweet  flag,  Aeorus  calamus,  Linn.] 

It  is  called,  according  to  Garcia,  vai{vdja)  in  Gujarat,  hache  {hdeha) 
in  the  Deccan,  vasabu  in  Malabar,  darinyo  (derinyu)  in  Malaya, 
heyer  {eyer)  in  Persia,  vaicam  in  Concan,  cassub  aldirira  (=  qagah  al  dha 
ira)  in  Arabia. 

Garcia  maintains  that  it  is  only  produced  in  India,  in  Gujarat 
and  Balaghat,  where  it  is  largely  ctdtivated,  and  is  distinct  from  the 
aeorus  of  Europe.  He  explains  some  of  its  topical  names  as  being  due 
to  its  having  been  imported  into  various  places  from  India.  He  states 
that  it  is  used  as  a  medicine  in  India  for  diseases  of  men  and  women, 
and  in  the  cold  season  it  forms  part  of  a  compound  called  arata,  which 
is  given  each  morning  to  horses. 

[According  to  Fluekiger  and  Hanbury  the  acoron  of  Dioscorides 
and  Pliny  is  certainly  identical  with  this,  and  probably  also  the 
KaXafio9  (SfKiiftarixos  of  Dioscorides.  It  is  now  established  as  a  wild 
plant  throughout  the  greater  part  ofEurope,  and  is  cultivated  in  Burmah 
and  Ceylon.] 

[Beferences. — Zinschoten,  n.,  p.  128  n  ;  Ainslie,  i.,  p.  417; 
Fluekiyer  and  Banbury,  p.  613  ;  Khory,  536.] 

(2).  Dat  caceras, 

[Singhara  Nut?— ^<yfl  bispinosa,  Boxb.] 

[It  seems  probable  that  the  caceras  of  Garcia  is  the  nut  known  now 
in  Bengal  as  the  sinyhdrd,  but  his  account  of  it  is  not  very  explicit.] 
He  says : — "  It  is  nothing  but  a  fruit  which  grows  in  the  mud  under 
the  ground,  and  afterwards,  in  the  dry  season,  it  shoots  up  and  sends 
up  a  stalk  as  short  as  the  forefinger,  with  leaves  joined  one  with 
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another,  and  these  leaves  are  very  green,  and  of  the  form  of  the 
padana  (?),  and  after  the  mud  dries  it  shoots  out  like  potatoes,  and 
when  dry  tastes  like  common  chestnuts,  and  before  it  is  dry  its  smell  is 
bad,  ...  it  is  not  used  as  physic." 

[These  nuts  are  eaten  by  the  poorer  classes  of  natives,  and  are 
cultivated  in  swamps  and  tanks  to  a  large  extent  in  some  parts  of 
India.  An  interesting  account  of  the  cultivation  in  the  N.  W.  Pro- 
vinces is  given  by  Col.  Sleeman  in  his  ''Eambles,"  &c.,  vol.  i.,  p.  101.] 

[References. — Khory,  p.  301.] 


COLLOQUY  XII. 
(1)  Db  Duas  UAirsiBAs  DB  Cakfoba  ;  (2)  b  das  Cabambolas. 

(i.) — [The  two  kinds  of  camphor — (1)  Bomean  camphor,  from 
Dryohalanops  aromatica,  Gartn.  ;  (2)  Chinese  camphor,  from  Cinna- 
tnomum  camphor  a,  Fr.  Nees.] 

Called  cqpur  and  ca/ur  by  the  Arabs. 

Garcia  says  that  a  pound  of  the  Bomean  camphor  was  worth  a 
quintal  of  the  Chinese.  It  was  of  four  denominations,  namely,  head 
worth  80  pardaoa  the  quintal;  breast^  20  ;  legsy  12  ;  footj  4  or  5. 
He  correctly  describes  camphor  as  an  exudation,  not  the  pith  of  the 
wood,  as  some  supposed  it  to  be.  He  says  it  was  not  known  to  the 
Greeks  (this  is  confirmed  by  Fluckiger  and  Hanbury).  The  Bomean 
kind  came  from  Borneo,  Bairros  (i.e.  Baros?  in  Sumatra,  not  in 
Malacca,  as  he  says)  and  Pacem  (i.e.  Pasei,  also  in  Sumatra).  Of  the 
Chinese  kind  most  came  not  from  Canton  but  from  Chincheo  (a  port  in 
Fuh-kien,  a  province  of  China) ;  it  was  made  by  the  Chinese  into 
lozenges,  and  it  was  believed  that  in  the  manufacture  a  certain 
proportion  of  the  Bomean  camphor  was  used.  The  Chinese  kind  was 
volatile,  but  the  Bomean  was  not  so. 

Garcia  gives  some  particulars  in  this  colloquy  as  to  the  wealth  and 
value  of  the  exports  generally  from  China. 

[Eeferences. — Clusius  (Acosta),  p.  14  ;  Zinschoten,  i.,  pp.  112,  120 ; 
u.,  pp.  67, 117, 118  ;  Ainslie,  i.,  p.  48 ;  Fluckiger  and  Hanbury,  p.  458 ; 
Khory,  p.  175.] 

(2)  jDas  Cabaicbolas. 

[Carambola — ^Fruit  of  Averrhoa  caramhola,  Linn.] 
Called  carambola  in  Malabar ;  camariz  in  Canara  and  the  Deccan, 
and  balimba  in  Malaya  (Borneo  ?    Bee  note  on  page  416). 
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Oarcia  says  it  is  given  medicinally,  in  diet,  in  fevers,  and  that  from 
the  juice  a  coUyrium  is  prepared  for  dimness  of  vision.  Many  people 
find  the  taste  pleasant,  especially  of  those  called  a^ras  doces,  on  account 
of  their  great  acidity.  An  agreeahle  conserve  is  made  of  them  with 
sugar,  and  he  was  in  the  hahit  of  ordering  it  instead  of  acetous  syrup. 
He  explains  in  this  as  well  as  in  other  colloquies  that  the  names  for 
various  Indian  products,  which  had  hecn  adopted  by  the  Portuguese, 
were  derived  from  those  in  use  in  Malabar,  because  it  was  on  that 
coast,  at  Cochin  and  elsewhere,  that  they  first  established  themselves 
in  India. 

[References. —  Clmius  {Acosta),  p.  73  ;  Linschoten^  ii.,  pp.  33,  34  ; 
Bontius  and  Fiso,  lib.  vi.,  p.  102,  fig. ;  Drury,  Useful  Plants,  p.  56.] 


COLLOaUY  XIII. 
(i.) — De  Buas  Maneiius  de  Gabdahoho  (2)  e  Cabakdas. 

(r.)— The  two  varieties  of  Cardamom,  Cardamomo  maiar  e  tnenor 
[i.e.  the  great  and  little  Cardamom]. 

[The  fruit  of  EUttaria  eardamomumf  Maton.] 

Names — Caculla  quehir  (i.e.  qaqolla  kdbir),  the  large  var.,  and 
eaculla  eeguer  {qaqolla  gaqhir),  the  small  var.,  Arab.;  etremelly 
{elattart)  in  Malabar ;  lugdl  in  Ceylon ;  hil  and  elachi  by  the  Moors 
in  Bengal,  Gujarat,  and  the  Deccan  ;  and  dore  by  the  Gentoos 
(Hindus)  of  the  same  regio&s. 

Garcia  maintains  that  neither  the  Greeks  nor  Eomans  knew  this 
drug,  which  he  deduces  from  the  fact  that  the  descriptions  of  car- 
damomum  by  Galen,  Dioscorides,  and  Pliny,  do  not  agree  with  its 
characters.  He  says  it  is  sown  like  our  peas,  and  the  tallest  kind  is 
about  a  covado  (cubit)  in  height,  and  the  pods  which  hang  from  it 
contain  from  10  to  20  grains.  Both  varieties,  he  states,  are  found  in 
India;  principally  in  Calicut  as  far  as  Cananor  and  other  parts  of 
Malabar,  and  in  Java.  An  especially  large  kind,  but  less  aromatic, 
was  produced  in  Ceylon  and  was  carried  to  Hormuz  and  Arabia  as 
merchandise. 

Its  principal  use,  according  to  Garcia,  was  for  chewing  with  betel, 
bat  it  was  also  used  in  the  manufacture  of  syrups. 

This  chapter  is  principally  occupied  with  a  discussion  as  to  the 
confusion  about  this  drug  in  the  works  of  writers,  both  ancient  and 
modem,  whom  Garcia  criticises  somewhat  severely. 
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[Eeferences.— ZfWtfAo^en,  n.,  pp.  67,  86-88 ;  Bmfius  and  Piw, 
lib.  vi.,  p.  126,  figs. ;  Ainslie,  i.,  pp.  52,  54;  Fluekiger  and  Hanhwry, 
p.  582;  Khory,  p.  519.] 

(2). — Cabandas. 

\_Karanda^  Hin.,  fruit  of  Carissa  carandas,  linn.] 

Garcia  says  the  "Carandas  abounds  on  the  Continent  and  in  Bala- 
guate  (Balaghat).  The  trees  are  of  the  size  of  the  arbutus,  and  the 
leaf  also,  and  the  flowers  are  many,  and  smell  like  woodbine  when  they 
are  ripe.  It  is  a  very  agreeable  fruit,  is  black,  and  tastes  like  grapes ; 
and  there  was  a  man  who  made  wine  of  it,  and  it  yielded  good  must, 
and  probably  if  there  had  been  sufficient  of  it  it  would  have  become 
good  wine.  At  first  this  fruit  is  green  and  of  the  size  of  a  nut  with  its 
shell,  and  is  larger  in  Balaguate."  When  ripe  it  is  eaten  with  milk  and 
salt,  and  while  green  it  is  salted  and  eaten  to  produce  appetite-  *'It  is 
also  preserved  in  vinegar  and  oil,  to  make  achar  (pickle).  Similarly 
there  are  brought  from  Persia,  and  Arabia,  green  plums,  and  apples, 
and  vine  stalks,  &c.'' 

[References. — JBontius  and  FisOy  lib.  vi,,  p.  94,  fig. ;  Drury,  Use/tU 
Plants,  p.  116  ;  Ehory,  p.  391.] 

COLLOaUT    XIV. 

Da  Cassia  Pistxtla. 

^Cassia fistula,  Linn.,  Cathartoearpus fistula,  Pers.] 

Siraxamber  {and  chiarsamdar  apud  Avicena)  Arab ;  comdaea, 
Malabar ;  havasinga,  Canara  ;  havassinyua  by  the  Brahmins  of  the 
Deccan  ;  gramalla  (garamalo)  by  the  Moors  of  Gujarat  and  the 
Deccan.     The  tree  is  called  boo  in  Canara. 

The  tree,  Garcia  says,  is  of  the  size  of  a  pear-tree,  and  the  leaves 
like  those  of  the  peach,  the  flowers  being  like  those  of  the  genista 
(i.e.  brown  cytisus).  The  pod  {canna  or  cane)  is  from  two  to  five 
palms  long.  It  is  found  wild  throughout  India  and  at  Cairo ;  but  the 
best  is  from  Cambay ;  possibly  it  is  found  in  Malacca  and  in  Sof ala.  In 
Cambay  a  kandy  weight  of  it,  of  522  arretels,  could  be  purchased  for 
360  reals,  or  one  pardao,  whence  Garcia  considers  the  Portuguese  to 
be  more  blest  than  the  Spaniards,  who  get  their  sole  supply  from 
S.  Domingo,  where  it  had  been  introduced  and  flourished.     In  the 
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West  Indies,  he  says,  the  pods  were  hollow  and  large.  Its  chief 
use  was  (and  is  at  present)  as  yielding  a  mucilage  which  acts  as 
a  purge.  Garcia  discusses  various  fahulous  attributes  given  to  the 
shells  of  the  pod  and  other  parts  of  the  tree. 

[References. — Clusius  {Acosta),  p.  41 ;  Linsehoten,  n.,  pp.  121,  122  ; 
Bantim  and  Piso,  lib.  vi.,  p.  101,  fig. ;  Ainslie,  l,  p.  60;  Fluekiger 
and  Manhury^  p.  195;  Khory^  p.  247.] 


COLLOaTJY  XV. 
Da  Cansla  £  DA  Cassia  lignea  e  do  Cinahomo. 

[Cinnamon. — The  bark  of  Cinnamom  %eylanicumy  Breyne,  and  other 
species.]  Called  salikaeha  by  the  Arabs  and  Persians  ;  qu&r  fa  (the 
canela),  by  the  Arabs ;  darchini  in  Hormuz ;  caismanift  and  eaismao, 
Malaya ;  cuurdo  {kurundo)  in  Ceylon  ;  camea  in  Malabar. 

Garcia  says  all  the  above  are  one  and  the  same,  though  bearing 
different  names,  conferred  by  people  at  a  distance  who  did  not  under- 
stand their  nature  properly,  and  were  misled  by  differences  in  appear- 
ance and  quality.  He  dismisses  contemptuously  the  fables  told  about 
cinnamon  by  Pliny  and  Herodotus.  He  also  disposes  of  the  myth  of 
its  being  derived  from  Ethiopia,  saying  that  in  early  times  it  was 
carried  by  the  Chinese  (the  casiia  lignea  from  China)  to  Hormuz ; 
and  those  who  took  it  thence  to  Aleppo  misinformed  the  Greeks 
as  to  its  true  source.  Parenthetically  he  remarks  on  the  diversity 
produced  in  fruits,  not  only  by  grafting,  but  also  by  transplanting 
from  one  country  to  another. 

He  speaks  of  the  China  trade  which  had  existed  with  Ceylon, 
Malacca,  and  Hormuz,  as  many  as  400  junks  having,  it  is  recorded, 
arrived  in  a  single  tide  at  Hormuz.  He  mentions  a  fort  called  China 
cota  at  Calicut,  erected  by  the  Chinese,  and  of  a  memorial  stone  left  by 
them  at  Cochin. 

The  name  cinnamon  he  derives  from  amomo  {cardamom)  of  China, 
and  cassia  from  eaismanis  {haimanis).  This  long  colloquy  contains 
much  information,  and  concludes  with  a  picturesque  description  of 
Ceylon. 

[Eeferences.  —  Clusius  {Acosta),  p.  22;  Linschoten^  n.,  p.  76; 
Pi9o  in  Mantissa  Aromatica^  p.  165,  fig.;  Ainslie,  i.,  p.  72;  Fluekiger 
and  Banburyy  p.  466  ;  Khary,  p.  472.] 
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COLLOQUY  XVI. 

(1)  Do  Coco  CoHUM ;  (2)  e  do  da.8  Malditas. 

[Conceming  the  common  cocoa-nut  and  that  of  the  Maldives  (should 
be  of  the  Seychelles.)] 

(1) — The  cocoa-nut,  Coeos  nudfira^  Linn. 

It  is  known  by  the  following  names ;  ma/ro^  the  tree,  and  narel 
(nariyala)  the  fruit :  names  used  by  all  as  well  as  the  Persians  and 
ATaha;jauxtalindi{jarije  allndi,  i.e.  nut  of  India),  so  calledbyAvicena; 
jar-al-nare  (i.  e.  tree  of  the  coco),  so  called  by  Serapion  and  Basis ; 
temgatnaram  the  tree,  Umga  the  fruit,  by  the  Malabaris ;  trieam  the 
tree,  nihor  the  fruit,  in  Malacca;  Coco  by  the  Portuguese,  because  the 
fruit  with  its  three  scars  resembles  the  face  of  the  ''  hogio  "  or  other 
animal. 

This  palm  thrives  best  in  sandy  soil,  especially  near  habitations, 
and  is  not  found  far  in  the  interior.  Parenthetically  he  remarks  that 
the  palmeira  (i.e.  Barassus  fldbelUformis)  was  unknown  to  the  Greeks, 
and  that  the  Arabs  wrote  little  about  it. 

The  timber  of  the  Coco  palm,  though  not  very  good,  is  useful  on 
account  of  its  great  length.  In  the  Maldives  vessels  are  wholly  con- 
structed and  fitted  of  materials  furnished  by  the  palm.  In  Malabar 
houses  are  thatched  with  the  leaves,  called  oUa  by  the  Portuguese. 
There  are  two  varieties  of  the  palm,  one  yielding  fruits  and  the  other 
sura  (i.e.  toddy),  which  when  fermented,  they  call  orraca  {arrack)  and 
the  finer  quality  which  resembles  brandy  they  call/wfe  {fiomphtd  a 
flower).  By  mixing  the  orraca  with  a  small  quantity  of  sura^  and 
placing  it  in  the  sun  they  make  vinegar.  After  the  sura  they  draw  from 
the  tree  a  further  fluid  from  which,  when  thickened  by  sun  or  fire 
heat  they  mekejagra  {i.e.jaggarg  =  molasses).  The  best  kind  is  from  the 
Maldives,  being  not  so  black  as  that  from  other  countries.  When  fresh 
the  fruit  has  a  tender  rind  which  tastes  like  the  artichoke,  a  languid 
and  sweet  kernel,  and  a  soft  and  sweet  water.  In  its  green  state  it  is 
caUed  elevi  by  the  Malabaris,  and  lanha  in  Goa.  The  fibre  of  the  husk 
is  called  cairo  {koir)  and  is  used  for  cordage  and  caulking  vessels,  as  it 
does  not  rot  in  sea  water.  The  shells  are  used  as  cups  by  the  meaner 
sort  of  people,  and  the  charcoal  made  by  burning  them  is  used  by 
goldsmiths.  Of  the  pounded  fruit,  with  the  milk,  they  prepare  a  dish 
which  resembles  rice  and  goat's  milk.  From  the  dried  fruit  called 
copra  (Jkhopra)  they  extract  oil  by  means  of  a  press,  and  they  use  it 
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both  in  food  and  for  burning.  Another  kind  of  oil  is  made  from  fresh 
cocoa-nuts  by  pounding  and  pouringwarm  water  on  them.  This  yields 
a  purgative  medicine,  and  the  copra  oil  is  good  for  the  nerves,  the 
patient  being  placed  in  a  bath  of  it  in  a  wooden  trough.  Garcia  ex- 
plains in  a  manner  unlike  his  usual  style  the  relaxing  character  df  the 
oil  as  compared  with  the  constipating  character  of  the  fruit,  by  saying 
that  the  former  is  formed  of  air,  and  the  latter  from  the  earth.  The 
young  sprouts  constitute  an  agreeable  vegetable  which  tastes  like 
chestnuts. 

[Keferences. — Clwtus  {Aeosta),  p.  35 ;  Ztnsehoien,  n.,  pp.  43,  51 ; 
Bontius  and  Piso^  lib.  iv.,  p.  45  ;  Ainslie,  i.,  p.  77  ;  Fluekiger  and 
Hanbury,  p.  655  ;  Khory^  p.  555.] 

(2)  [The  Coco  de  mer,  Lodoicea  seychellarum,  Labill.] 

To  it  many  medicinal  virtues  were  attributed  by  the  older  writers, 
including  its  being  an  antidote  to  poison.  According  to  Garcia  it  was 
thrown  up  on  the  shores  of  the  Maldives.  He  states  that — * '  The  common 
report  is  that  these  islands  were  once  part  of  the  Continent,  and  being 
low,  they  were  inundated  and  these  palms  remained  there  rooted  in 
the  soil  now  covered  by  the  sea,  and  being  very  old  they  produced 
these  large  Cocos.  They  have  neither  leaves  nor  trunk  from  which 
to  judge  whether  they  are  of  the  same  species  (as  the  common)  or 
not." 

This  description  clearly  refers  to  the  Coco  de  mer  of  the  Seychelles, 
the  nuts  of  which  are  drifted  eastwards  to  the  Maldives,  and  have  given 
rise  to  much  speculation  and  myth  since  the  earliest  times.  Of  their 
reputed  virtues  Garcia  is  most  incredulous. 

[References. — Lin^ehotenj  i.,  p.  75 ;  Piso  in  Mantissa  Aromatica, 
pp.  203-226  (an  elaborate  disquisition) ;  Ainslie,  n.,  p.  127 ;  Khory^ 
p.  533.] 

COLLOaTJY  XVII. 

(1)   Do  COSTO  (2)  E  DA  COLLERIOO  PaSSIO. 

[(1)  Kostos — The  root  of  Aphtaxis  auriculata,  D'C.  Aueklandia 
costusy  Pale] 

Names — Cost  or  east,  Arabic  ;  upht  in  Gujarat ;  pueho  in 
Malacca  (the  common  name  in  India  at  present  is  pachak). 

The  costus  grows  in  the  region  between  Bengal,  Delhi,  and  Cam- 
bay,  i.e.  the  land  of  the  Mandou  (Mandu),  and  it  comes  also  from 
Chitore,  from  whence  come  waggons  laden  with  this  uplot  or  eostusy 
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despique  (spikenard),  and  tifuar  (borax),  to  Amadabar  (Ahmadabdd), 
and  Cambaiete  (Cambay)  whence,  it  is  exported  throughout  Asia  to 
Europe  and  parts  of  Africa.  Garcia  maintains  that  there  was  but  one 
kind,  and  that  it  was  only  produced  in  India  notwithstanding  that 
writers  have  described  varieties  as  though  they  came  from  Syria  and 
Arabia. 

In  describing  the  Chinese,  of  whom  he  gives  an  excellent  character, 
Garcia  says  that  ''  the  art  of  printing  was  always  in  use  there,  and  it 
is  not  in  the  memory  of  man  among  them  by  whom  it  was  invented," 
to  which  Ruano  replies  that  the  inventor  was  from  Hungary,  or  the 
country  to  the  north  which  is  said  to  border  upon  China. 

[References. — Linschoten^  ii.,  pp.  129-130  ;  Bontius  and  PUo, 
lib.  iv.,  p.  46;  Ainslie,  i.,  p.  167;  ii.,  p.  165. 

(2)  Cholebico  Passio  [Cholera]. 

Called  tnorxi  in  India,  corruptly  mordexi  by  the  Portuguese; 
haehaiza  by  the  Arabs ;  saida,  according  to  Basis. 

Garcia  says  that  those  attacked  seldom  survive  twenty -four  hours. 
A  patient  whom  they  visited  was  prescribed  for  as  follows : — To  get 
no  water  to  drink,  or,  if  any,  some  in  which  heated  gold  had  been 
quenched ;  to  have  his  feet  cauterized  with  hot  irons,  and  an  emetic 
and  a  clyster  administered,  his  body  to  be  anointed  with  warm  oil ; 
and  to  drink  chicken  broth  flavoured  with  cinnamon,  rose  water,  coral, 
and  gold.  Garcia  does  not  record  whether  the  patient  survived  this 
treatment. 

Other  drugs  which  he  mentions  as  being  of  specific  efficacy  in 
cholera  are  hewar,  triaga^  sumac,  &c. 

[References. — lAnschoten,  i.,  pp.  235,  236 ;  n.,  p.  22 ;  Bontius  and 
Biso,  lib.  ii.,  p.  21 ;  Ainslie,  i.,  pp.  82,  93,  304 ;  n.,  p.  531 ;  Khory, 
pp.  106,  239,  280.] 

COLLOQUY  XVin. 
(1)  Da  CBisocoLA  (2)  e  ceoco  Iia)iAC0  (que  e   acapbao  da.  India.) 

(3)   B  DAS  CUBCAS. 

(1)  Crisocola  (or  Borax). 

Garcia  says  it  is  called  tincar  in  Arabic  (the  Arab  name  is  huruk  or 
horaga,  and  tinkara  or  tankara  the  Persian;  it  is  called  tinkdl  in 
India). 

Garcia  says  borax  is  little  used  in  India  for  medicinal  purposes,  but 
for  the  teeth  and  in  the  cure  of  the  itch  and  in  surgery  it  is  employed 
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to  Bome  extent.     As  an  article  of  merchandise  it  comes  from  Mandu 
and  Chitore,  being  obtained  in  a  mountain  100  leagnes  from  Oambay 
(it  was  really  obtained  from  Thibet,  which  is  more  distant).     It  was 
used  largely  as  a  flux  for  melting  gold  and  other  metals. 
[References. — Ainslis,  i.,  p.  44 ;  Khory^  p.  79.] 

(2)  Croeo  Indiaco^  aqafrao  da  terra  or  agafrao  da  India. 

[Turmeric,  the  root  of  Curcuma  longa^  Linn.,  and  other  species.] 

Called  dlad  {halada  or  haladi)  or  mangale  (mun^'el)  by  the  Canarese 
and  Malabarese ;  cunhet  (?)  by  the  Malays ;  dazard  {ddra-tarda)  by  the 
Persians  ;  hahet  (?)  by  the  Arabs.  It  is  the  ealidunium  or  ealetfium  of 
Ayicena. 

Oareia  says  it  is  not  found  in  Persia,  Arabia,  or  Turkey,  but  was 
abundant  in  Gananor  and  Calicut. 

It  was  used  in  India,  and  also  in  Arabia  and  Persia  for  dyeing  and 
for  seasoning.  It  was  also  applied  to  sore  eyes,  and,  mixed  with 
orange  juice  and  cocoa  milk,  it  was  efficacious  for  the  itch. 

[References. — Clueius  {Aco9ta)y  p.  48;  Bontius  and  Piso,  lib.  vi., 
p.  116,  fig.;  Aineliey  i.,  p.  454  ;  Fluchiger  and  JETanhttrg,  p.  677; 
Mary,  p.  521.] 

(3)  [^Das  Curcas.    Seeds  of  Jatropha  eurcae,  Linn,  f  ] 

Called  eureoi  and  ehiviquilengas  'in  Malabar ;  carpata  in  Cambay  ; 
hdh-dUculcut  of  Serapion ;  quilquil  of  Rasis. 

Garcia  describes  cureae  as  consisting  of  certain  white  grains  larger 
than  a  hazel-nut  with  a  shell,  but  not  so  round,  and  tasting  like  cooked 
truffles.  They  were  cultivated  in  Malabar,  and  grow  in  clusters.  If 
taken  in  quantity  they  are  apt  to  cause  cholera,  and  are  aphrodisiac. 

[I  have  very  much  doubt  as  to  the  identity  of  this  fruit,  because 
Jatropha  is  said  to  be  poisonous  and  to  produce  violent  purging ;  but 
Garcia  appears  to  have  used  his  ewreae  in  curry,  and  says  that  it  was 
non-medicinal,  while  Ainslie  and  Khory  ascribe  to  the  Jatropha  medi- 
cinal  properties.] 

[References. — AineUe,  n.,  p.  45 ;  Khory,  p.  490.] 
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COLLOQUY  XIX. 
Das  Cubebas. 

[Cubebs — The  fruit  of  Piper  cuheha,  Linn.  A  climbing  dicBcious 
shrub,  indigenous  to  Java,  Southern  Borneo,  and  Sumatra.] 

Names — euheb  and  eaheh  by  the  Arabs ;  eaheheckini  {kdbaha  ehini) 
bj  people  in  Lidia  generally  except  those  who  speak  Malay,  because 
it  was  brought  to  India  from  Java  by  the  Chinese;  eumac  or  cumaeos 
in  Java. 

It  was  used  by  the  Mahommedans  in  India,  as  an  aphrodisiac.  It 
grows  like  the  pepper,  but  its  leaves  are  somewhat  narrower  than  those 
of  the  pepper.  The  fruit  is  cooked  before  exportation  to  prevent  ite 
cultivation  elsewhere.  Garcia  points  out  that  it  was  a  mistake  to 
confound  it  with  pimmta^  which  was  also  exported  from  Sunda,  bnt 
in  much  larger  quantities ;  being  used  as  an  article  of  food  not  a  medi- 
cine. He  further  states  that  Serapion  and  Avicena  were  in  error  in 
regarding  cubebs  to  be  the  same  as  the  carpessio  of  Galen,  and  the 
myrto  agresU  of  Dioscorides.  He  also  denies  that  it  is  to  be  identified 
with  the  vitex  or  agnus  casttu,  the  latter  being  an  aphrodisiac. 

[References. — Zinschoten  n.,  p.  130  ;  Ainslie  i.,  p.  98  ;  Fluehiger 
and  Banbury^  p.  526 ;  Khory,  p.  494.] 

COLLOQUY  XX. 

(1)   Do  DaTUSA  (2)  K  DOS  DOBIOES. 

(1.)  Datura. 

[The  Datura  plant,  Datura  stramonium,  Linn.,  and  D.  alha^  Nees.] 
Garcia  describes  the  intoxicating  effects  produced  by  datura,  and 
takes  Ruano  to  see  a  woman  under  the  influence  of  a  dose  adminis- 
tered by  her  servant  previous  to  robbing  her.  He  prescribes  for  the 
woman  emetics,  clysters,  and  bleeding,  and  says  this  treatment  never 
fails. 

[References. — Clusius  {Aeosta)  p.  77 ;  Zinschoten,  i.,  pp.  210,  211 ; 
II.,  pp.  68,  72,  212  ;  Ainslie,  i.,  pp.  443,  446 ;  Fluehiger  and  Sianbury^ 
p.  412  ;  Khory,  p.  451.] 

(2)  Dorioes. 

[The  Durian  fruit,  Durto  zibethtnus,  D'C] 
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Garcia's  account  of  tliis  famouB  fruit  resemblee  those  now  often 
recorded  which  represent  it  as  most  agreeable  to  some  and  repulsive 
to  others.  Some  persons  are  infatuated  about  it,  while  others,  he 
says,  describe  it  as  suggestive  of  rotten  onions.  The  Malays  regard  it 
as  an  aphrodisiac. 

[Eeferences. — Clusiui  (Aeosta),  p.  65  ;  Zinschoten^  n.,  p.  34; 
Bontius  and  Fiso,  Hb.  vi.,  p.  118,  fig.] 


COLLOQUY  XXI. 

Do  EBUB  0T7  ICABFIH  £  DO  ELEFA27TE. 

[Ivory  and  Elephants.] 

Called^  by  the  Arabs ;  ati  by  the  Deccanis ;  acetihj  the  Canarese ; 
ane  by  the  Malabars ;  ytemho  by  the  CaSres  of  Ethiopia. 

Garcia  denies  that  the  bones  of  elephants  are  used  for  any  useful 
purpose.  He  states,  with  less  than  his  usual  accuracy,  that  the 
elephant  has  only  two  teeth  (by  which  perhaps  he  meant  tusks, 
ignoring  altogether  the  molars),  and  relates  a  story  of  an  elephant  in 
Malabar,  which  not  only  could  speak  two  words,  but  that  when 
ordered  by  its  naire  {nair\  keeper,  to  take  a  kettle  to  be  mended,  ob- 
serving that  on  the  first  occasion  it  was  done  imperfectly,  on  the 
second  it,  of  its  own  accord,  tested  for  leaks  by  dipping  the  kettle  in 
water. 

Six  thousand  quintals  of  ivory  were  imported  into  India  annually 
from  Sofala  and  Melinda  in  Ethiopia.  There  were  a  few  elephants 
in  Malabar,  many  in  Ceylon,  and  the  latter  were  considered  the 
best  in  India.  Elephants  were  also  to  be  found  in  Orissa,  Bengal, 
and  Patna,  and  on  the  borders  of  the  Deccan  (Cotamulco) — i.e.  the 
mulk  (country)  of  Qutab — in  Pegu,  Martaban,  and  Siam.  Oarcia 
seems  to  be  doubtful  as  to  the  existence  of  a  white  elephant  in  Siam, 
and  that  the  king  was  called  *'  lord  of  the  white  elephant."  Cambay 
alone  consumed  nearly  the  whole  of  the  six  thousand  quintals  of  ivory 
brought  from  Africa,  this  being  due  to  the  fact,  as  Grarcia  puts  it,  that 
"  the  demon  infuses  a  certain  superstition  into  the  women  and  girls  of 
the  Banyans,  who  are  those  that  live  according  to  the  Pythagorean 
custom.  It  is,  that  when  any  relative  dies  the  women  bum  all  the 
bracelets  on  their  arms,  which  are  twenty  at  least,  and  then  they 
make  other  new  ones,  &c." 
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He  concludes  by  saying  tliat  there  are  more  elephants  in  Africa 
than  there  are  cows  in  Europe.  He  describes  the  method  of  their 
domestication  and  capture  in  India,  and  their  use  in  war ;  and  he 
combats  the  common  but  erroneous  idea  as  to  the  mode  of  their  sexual 
intercourse,  adding,  as  others  have  done  since,  that  the  male  generally 
takes  advantage  of  higher  ground  at  the  time,  the  female  standing  below. 
He  confirms  Pliny's  account  of  the  superiority  of  the  elephants  of 
Taprohana^  provided  he  meant  Ceylon,  and  not  Sumatra,  thereby. 
The  training  was  effected  by  whips,  abuse,  and  hunger,  combined  with 
kindness  and  good  treatment. 

[References. —  Clusitu  {Acosta\  p.  17 ;  Zituchoteny  p.  1;  Ainslie, 
n.,  p.  479 ;  .Khory,  p.  101.] 

COLLOQUT  XXII. 
(1)  Do  Fattfel  (2)  E  DOS  Fioos  DA  Ikdia. 

(1)  Fauffl — The  nuts  of  Areca  catechu,  Linn. 

CaHed/au/el  a,nd  Jilfel  {fo/al)  by  the  Arabs  ;  pac  (paak)  in  Malabar ; 
areca  by  the  Nairs ;  supdri  by  the  Gujaratis  and  Deccanis  ;  chacani^  a 
small  variety  in  Cochin ;  pina  (penany)  in  Malacca ;  poa%  (puwdk)  in 
Ceylon ;  areca  and  avelam  da  India  by  the  Portuguese. 

Garcia  describes  the  use  of  areca  as  a  masticatory  when  combined  with 
cati  {cutch)y  lime  and  the  leaf  of  the  betel,  and  where  the  latter  is  not 
obtainable  cloves  are  substituted.  A  good  kind  is  found  at  Chaul,  but 
the  best  was  from  the  Island  of  Mombain  (Bombay,  see  Coll.  xxxiv.), 
which,  he  adds,  was  leased  to  him  by  the  King  of  Portugal.  He  says, 
that  the  tree  was  only  found  in  two  parts  of  Arabia,  namely,  Xael 
(Shael  or  Zeyla  in  Africa)  and  Dofar  (Darfur).  He  says  that  the  nut, 
if  eaten  when  green,  causes  intoxication.  Eaten  with  the  betel,  &c., 
it  purges  the  head  and  stomach,  and  comforts  the  gums  and  teeth. 
The  nobility  add  camphor,  eagle  wood  {see  Coll.  xxx.),  and  ambergris 
to  the  other  ingredients.  He  says  he  used  distilled  infusion  of  areca 
with  success  in  choleraic  diarrhoea. 

[Beferences. — Clusius  {Acosta),  p.  34 ;  Unschoten,  i.,  pp.  213,  214 ; 
n.,  pp.  62,  68 ;  Bontius  and  Fiso,  lib.  vi.,  p.  90,  fig. ;  Ainslie,  n., 
p.  268 ;  Fluckiyer  and  Eanhury,  p.  607;  Khory,  p.  631.] 

(2)  Dosfigos  da  India — ^Indian  figs. 

[The  Plantain,  Musa  sapientum,  Linn.] 

The  above  title  for  the  plantain  is  commonly  used  by  early  writers 
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on  India.  The  Portuguese  appear  to  have  derived  the  name  from  that 
in  use  by  the  Mahommedans,  who  regard  the  plant  as  having  furnished 
the  leaves  with  which  Adam  and  Eve  clothed  themselves  in  the  Garden 
of  Eden. 

Garcia  states  that  the  native  names  are  queli  in  the  Deccan,  Gujarat, 
and  Bengal ;  palam  in  Malabar ;  pi^am  in  Malaya  (Borneo  ?)  ;  mwa  and 
amuia  by  the  Arabs ;  bananas  in  Guinea ;  tnin^a  by  the  Caffres. 

Garcia  quotes  Avicena,^  Basis,'  and  Berapion^  on  the  therapeutic 
qualities  of  the  fruit.  It  is,  they  say,  an  aphrodisiac ;  but  possessing 
little  nutriment,  it  lies  heavy  on  the  stomach.  It  may  be  applied  with 
advantage  to  the  lungs  and  breast  to  reduce  inflammation.  He  com- 
mends a  dish  of  them  when  roasted,  steeped  in  wine,  and  sprinkled 
with  cinnamon. 

A  well-flavoured  variety,  green  and  long,  from  Malabar,  is,  he  says, 
called  ehieapaloes.  He  refers  to  it  being  found  in  Brazil,  and  being 
cultivated  in  Portugal. 

[Beferences. — Clusius  {Aeosta),  p.  67;  Linsehoten,  u.,  p.  37;  Aimlie^ 
I.,  p.  316.] 

COLLOaUT  XXIII. 
Do  FOLIO  Inbio  ov  polha  da  Ikdia. 
[Of  Malabathrum,  leaves  of  Cinnamomum  tamala,  Fr.  Nees.J 

Called  tamalapatra  in  India;  eadegi  Indu  (sadaj'tSindi)  Arab; 
mahhatrum  of  Greeks  and  Latins^ ;  lingua  de  vaca,  lingua  de  passarOf 
and  melao  da  India  are  mere  translations  of  the  Arabic  name. 

He  says  the  accounts  by  Pliny  and  Dioscorides  are  incorrect  as  to 
the  plant  being  like  a  water  bean,  for  these  leaves  are  borne  on  a  tree 
(which  is  quite  true).  He  denies  that  it  grows  in  marshes,  and  states 
that  it  occurs  on  dry  land.  It  is  not  found,  he  adds,  in  Abyssinia, 
and  doubts  its  occurrence  in  Egypt  and  Syria.  It  was  said  to  have 
the  same  qualities  as  spikenard,  was  useful  as  a  diuretic,  and  for  pre- 
serving clothes  from  moths,  &c. 

[Beferences. — Limehotm^  n.,  p.  131 ;  Fluckiger  and  Hanbury,  p. 
480 ;  Khoryy  p.  472.] 

1  Cap.  492,  lib.  ii.  '  Ad  Almantorem,  cap.  3.  '  Cap.  84. 

*  DioBCoridee,  lib.  i.,  cap.  2,  Oalen't,  Simplidum  midicamentorum. 

B.I.A.  PMOC.,  SEB.  in.,  VOL.  I.  2  0 


410  Proceedings  of  the  Royal  Irish  Academy. 

COLLOQrY  XXIY. 
Db  buas  Maneibas  be  Galanga. 

[Of  the  two  kinds  of  galanga^  the  rhizomes  of  Alpina  officinarum^ 
Hance,  and  A,  galangal^  Willd,  the  former  is  the  small  kind  and  is 
from  China,  and  the  latter,  the  large  kind,  is  from  Java.] 

Called  ealvegido  by  the  Arabs  (should  be  khalandfdn)  ;  chaligao 
and  gAlungem  by  the  Moors  after  Serapion ;  ^  lavandon  by  the  Chinese 
for  their  species,  and  lancuaz  by  the  Javanese  for  theirs.  The  Indians 
and  Portuguese  apply  the  last  name,  lanctun,  to  both  varieties. 

Grarcia  describes  the  Chinese  species  as  having  leaves  like  the  myrtle 
(which  is  incorrect,  both  being  flag-like  plants  with  lanceolate 
leaves).  They  are  propagated  by  their  roots  like  ginger,  though 
occasionally  grown  from  the  seeds  by  the  Javanese  residing  in  India, 
who  used  the  plants  in  salads  and  for  medicine.  He  says  it  is  quite 
different  from  the  Calamo  aromatieo  and  acoro  {nee  Coll.  xi.),  is  hotter, 
and  has  a  sweeter  smell,  and  is  not  applicable  to  the  same  purposes. 
He  adds  that  it  is  a  mistake  of  the  Italian  friars  to  identify  it  with 
eaquinanto  {see  Coll.  lii.),  which  grows  in  Arabia. 

[References. — Clusius  {Acosta),  p.  48  ;  Zinsehoten,  n.,  p.  131  ;  Pf*«o, 
Mantissa  Aramatiea,  p.  191 ;  Ainslie,  i.,  p.  140  ;  n.,  p.  146  ;  Fluekiger 
and  Sianbury,  p.  580  ;  Khory^  p.  524.] 

COLLOQUY  XXV. 

Do  Cravo. 

[Of  the  Clove — ^Flowers  of  Eugenia  caryophyllata,  Thunb.] 

Called  gariofilOf  or  more  properly,  says  Garcia,  cariofilo  by  the 
Latins  (earyophyllium) ;  ealafur  (should  be  qnaranfol)  by  the  Arabs, 
Persians,  Turks,  and  most  of  the  Indians ;  chanque  (should  be  ehenkeh) 
in  the  Moluccas. 

Qarcia  (incorrectly)  says  it  was  a  recent  discovery  unknown  to  the 
Greeks,  and  not  mentioned  in  Galen's  original  works,  though  occurring 
in  later  editions.  He  refers  to  the  Molucca  Islands  as  having  been 
the  cause  of  war  between  the  Spanish  and  Portuguese.  He  says  the 
trees  resemble  the  laurel  in  size,  and  that  though  they  grew  in  Ceylon 

^  Cap.  332.    Further  on  he  says,  Serapion  described  the  two  species  under  the 
names  ealumffiam,  c.  331,  and  caztrhender,  c.  196. 
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they  bore  no  fruit  there,  being  only  productive  in  the  Moluccas.^  There 
are  two  varieties,  the  smaller  of  which  is  pulled  and  dried  when 
formed,  and  the  larger,  called  Madre  do  cravo,  is  allowed  to  ripen  on 
the  tree.  The  stalks  of  the  flower-heads  are  called  fuste  by  the 
Spanish,  and  castum  by  the  Portuguese.  Called  cravo  because  it  is  in 
the  form  of  a  nail.  The  tree  takes  eight  years  to  mature,  and  lasts,  it  is 
said,  100  years.  The  crop  is  gathered  from  the  middle  of  September 
to  January,  and  into  February.  The  inhabitants  of  the  Moluccas  do 
not  themselves  use  it.  It  was  first  made  known  by  Chinese  traders  to 
India,  Persia,  and  Arabia. 

[References. — Clusiui  {Aeosta),  p.  31,  fig. ;  Linschoteny-p^},  67-81 ; 
Pmo,  Mantissa  Aromatiea,  pp.  177, 179,  figs. ;  Ainslie,  p.  75 ;  Fluchiger 
and  Eanhury,  p.  249 ;  Khory,  p.  308. 

COLLOQUY  XXYI. 
Do  Gengivee. 

[Of  Ginger — The  root  of  Zingiber  officinale,  Boscoe.] 

Called  gengihil  {tangehilarataha)  by  the  Arabs,  Persians,  and 
Turks ;  adrac  {adraka)  when  green,  and  sttcte  when  dry  by  the  Guja- 
ratis,  Deccanis,  and  Bengalis ;  imgi  by  the  Malabars ;  alia  in  Malaya 
(Borneo  ?). 

Garcia  says  that  it  is  a  plant  like  the  flag  or  marsh-lily,  &c.  A 
variety  cultivated  at  Ba^aim  (Bassein)  is  less  pungent  than  the  ordi- 
nary kind,  the  land  there  being  more  humid.  Largely  used  in  food, 
it  is  chiefly  cultivated  in  Malabar,  which  kind  the  Persians  and  Arabs 
prefer;  but  it  also  comes  from  Dabul  and  Bengal,  besides  Bassein 
and  other  places  along  the  Western  Coast ;  but  there  is  very  little 
in  the  interior.  It  is  also  found  in  the  Comoro  Islands  and  Mada- 
gascar, and  in  Troglodita  and  Ethiopia,  but  not  in  Arabia.  It  is  col- 
lected in  December  and  January,  and  is  covered  with  clay  to  stop  the 
pores  and  preserve  it  from  rotting  and  being  attacked  by  worms. 
Garcia  points  out  many  mistakes  in  the  descriptions  of  this  plant  by 
Dioecorides,  Serapion,  Mesne,  &c. 

[References.— C/imtw  {Acosta),  p.  50;  Pieo,  Mantissa  Aromatica, 
p.  189,  fig.  ;  Ainslie,  i.,  p.  152  ;  Fluchiger  and  Hanhwry,  p.  574  ; 
Khory,  p.  518.] 

'  Though  originally  only  indigenous  to  the  five  islands  of  the  Molucca  Group,  it 
is  now  found  in  Amboyna,  Sumatra,  Penang,  Malacca,  Mascarene  Islands,  Zanzibar, 
Pemba  Island,  and  the  West  Indies.  See  Fluckig$r  and  Eanbury,  <*Phannaco- 
graphia,"  p.  260. 

2  G  2 
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COLLOQUY  XXVII. 

De  buas  MAmeuuLs  be  hsbtas,  &c. 

[Of  the  two  kinds  of  Herbs  used  for  fluxes,  the  names  of  which  are 
given  in  this  colloquy,  and  of  a  herb  which  will  not  allow  itself  to 
be  touched  without  withering.] 

(1)  [The  bark  and  seeds  of  Holarrhana  antidifsenterica,  Wall.*  A 
well-known  shrub  in  Indian  jungles.] 

Called  earu  {khao  kurro)  by  the  Canarins  (Kanarese) ;  Kerva 
do  Malavar  by  the  Portuguese,  (kutaja^  Sansk.  ;  kureya,  Hind.  ; 
kuraehif  Beng.) 

A  distilled  preparation  of  the  powdered  bark  of  the  root  was  a 
remedy  for  cholera.  Garcia  sets  forth  in  some  detail  the  treatment  of 
diarrhoea,  &c.,  with  this  drug,  by  the  Portuguese,  and  describes  the 
rougher  preparation  of  it  by  the  natives ;  the  latter,  he  says,  proving 
the  more  effectual  of  the  two.  He  mentions  also  that  the  natives  some- 
times  added  opium  and  nutmeg.  The  drug  was  also  used  in  medicines 
for  vomiting  and  for  weakness  of  the  stomach. 

[References. — Clusius  (Acotta),  p.  29  ;  Ainslie,  i.,  p.  88;  Khory^ 
p.  87.] 

(2)  Avaeari, 

[The  information  given  about  this  plant  is  too  sUght  for  certain 
identification,  but  I  venture  to  suggest  that  it  may  be  asva  karana^ 
Sansk.,  namely,  the  «a/,  Shorea  rohusta,  Koxb.*] 

Garcia  says  that  from  the  root  of  this  plant  a  drug  was  prepared 
which  was  very  efficacious  in  diarrhoea  of  old  standing. 

(The  resin  of  the  sal  is  recognized  as  a  detergent  and  astringent  by 
native  practitioners.) 

[Reference. — Khoryy  p.  177.] 

(3)  The  herb  which  will  not  allow  itself  to  be  touched  without 
withering. 

(The  sensitive  plant — Mimosa  pudica,  Linn.) 

Garcia  simply  describes  the  well-known  property  of  this  plant, 
adding  that  it  is  not  medicinal. 

[References. — Clusius  {Acosta\  p.  81;  Linsehoten^  ii.,  p.  70  ;  Btmtius 
and  Pisoy  lib.  vi.,  p.  119,  fig.]. 

^  Waring y  pp.  138,  455,  has  Bome  important  notes  on  the  subject  of  the  botanical 
history  of  this  plant. 


X 
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COLLOQUY  XXVIII. 

(I)  Do  Jaca,  (2)  E  DOS  Jamboloks,  (3)  e  dob  Jahbos,  (4)  k  das 
Jahgomas. 

(1)  [The  Jack  fruit. — Artocarpus  integrifolia^  Linn.] 

GalledjVMTM  by  the  Malabaris ;  panas  in  Gujarat. 

Garcia  describes  this  well-known  fruit,  and  describes  its  peculiar 
habit  of  growing  from  the  trunks  of  the  trees,  not  from  the  branches  ; 
he  compares  the  seeds  to  chestnuts,  and  says  they  are  roasted  for  eating. 
Like  the  fruit  they  are  somewhat  indigestible. 

[References. — Chuius  {Acosta),  p.  64 ;  Zinachoten,  n.,  pp.  20-23, 
36,  51 ;  FtsOy  ManttMa  Aromattcay  p.  191,  fig.] 

(2)  [^famhohes — ?  Jambuld,  Gujarati — this  is  probably  Eugenia 
jamhohna.  Lam  -  Syzigiumjamholanum,  Dec] 

Garcia's  description  of  the  plant  is  not  quite  clear  enough  to 
enable  one  to  be  certain  of  its  identity,  but  it  is  probably  a  wild  variety 
of  the  above.  He  says  it  is  found  in  the  fields,  looks  like  the  myrtle, 
and  that  its  leaves  resemble  the  arbutus.  Euano  compared  the  fruit  to 
Cordova  olives  in  taste. 

[References. — Cluaius  {Acosta)^  p.  75  ;  LiMchotmy  n.,  p.  34 ; 
Ainsliey  ii.,  p.  444 ;  Khoryy  p.  306.] 

(3)  JamboB, 

[Rose  apple — ^this  is  probably  the  Malakajamrul  of  the  Bengalis ; 
Jambosa  Malaeeenmr\ 

Garcia  describes  the  tree  yielding  these  fruits  as  resembling  the 
myrtle ;  and  he  says  it  had  been  recently  introduced  from  Malacca. 
The  fruit  was  the  size  of  a  goose's  egg,  red  and  white  coloured,  like 
large  gall-nuts,  but  agreeable  to  the  smell  and  taste.  The  tree  bears  a 
succession  of  fruits  during  the  year,  and  the  roots  penetrate  deep  into 
the  soil. 

[References. —  Clusim  {Acosta),  p.  74;  Liruehoteny  n.,  p.  29; 
JSTharyy  p.  306.] 

(4)  Jangonuu. 

2^yphus  9p.  ? 

Garcia  describes  this  as  a  thorny  tree,  like  a  plum  in  shape  and 
leaf,  and  that  it  grows  wild  in  the  country,  but  is  transplanted.     It 


414  Proceedings  of  the  Royal  Irish  Academy. 

has  white  flowers ;  and  the  fruit  is  like  small  sorva^  with  a  plum-like 
styptic  flavour. 

This  description  corresponds  with  that  of  the  species  of  Zizyphua 
with  one  of  which  I  think  it  may  be  identified — except  that  in  Lin- 
schoten's  account  it  is  said  they  have  no  stoue  but  some  small  kernels 
which  resemble  pistachios — ^the  species  of  Zizyphiu,  however,  have  a 
stone  which  includes  the  kernel.* 

[References. — Clusius  (Acosta),  p.  76;  Linsckoten,  n.,p.  S2;B(mtiM 
and  Piso^  lib.  vi.,  p.  Ill,  fig. ;  Ainslie,  ii.,  p.  69 ;  Khory,  p.  220.] 


COLLOQUY  XXIX. 
Do  Lacks. 

[Lac,  f .  e,  shellac,  an  exudation  produced  on  various  trees  by  the 
Coccus  lacca,'] 

Called  locsumutri  by  the  Arabs,  Persians,  and  Turks,  because  it  was 
shipped  to  Hormuz  by  the  Chinese  from  Sumatra,  though  produced  in 
Pegu ;  tree  in  Pegu  and  Martaban,  and  lac  in  Bengal,  Balaghat,  and 
Malabar. 

It  also  came  from  '  Jamay '  (that  is,  Laos  in  Siam) ;  but  Qarcia 
says  it  was  uot  produced  in  Sumatra.  Garcia  says  he  was  iuforme^l 
that  it  was  produced  on  trees  resembling  the  plum  by  large  ants 
which  form  it  on  the  small  branches,  working  as  the  bee  works 
when  making  honey.  He  says  he  saw  in  Goa  a  branch  of  the  maeeira  or 
her  which  was  covered  with  it.  [This  I  take  to  have  been  the  Zi%yphu» 
or  Jangomas  of  the  previous  colloquy.  The  Zityphus  jujtd>a  is  one  of 
the  trees  on  which  lac  is  obtained.]  Garcia's  account  of  the  lae  of  Pegu, 
as  being  formed  by  the  ants  and  being  sometimes  impure,  was  owing 
to  the  presence  of  the  woody  matter  of  the  twigs  round  which  it  is 
concreted;  it  has  doubtless  given  rise  to  the  somewhat  exaggerat&l 
accounts  to  be  found  in  subsequent  writers.' 

Garcia  dispels  certain  erroneous  ideas  supposed  to  be  held  by 
Avicena,  Dioscorides,  Serapion,  and  others  of  the  early  writers  as  to 
the  origin  and  affinities  of  lae.  What  they  described  were  various 
gums,  such  as  caueamo  and  hensoin  {see  Coll.  ix.). 

1  Curiously  enough  in  the  following  chapter  mention  is  made  of  the  maeeira  or 
ber  of  the  DeccazuB,  to  which  Crarcia  says  he  has  made  mentbn  above  {sse 
Coll.  x.). 

'  Se$  Tavemier,  English  trans,  by  V.  Ball,  vol.  ii.,  pp.  20  and  282. 
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He  says  that  lae  is  used  medicinally  in  India,  and  refers  to  the 
dye  produced  from  it,  or  rather  it  should  be  which  is  separated  from  it. 
Owing  to  the  discovery,  by  a  dyer  in  Aleppo,  of  a  tree  which  yielded  a 
red  dye,  the  trade  in  lae  from  India  to  Hormuz  fell  off  very  considerably. 
Buano  suggests  that  this  dye  was  gram{^),  which  is  also  found  in  Spain 
and  elsewhere. 

[Beferences. — Clusiw  (Acosta),  p.  13;  Linsehoten^  u.,p.  88;  JBontius 
andJPiso,  lib.  iv.,  p.  42  ;  Ainslie,  i.,  p.  188  ;  JSSbry,  p.  112.] 


COLLOQUY  XXX. 

Do  LiNALOES. 

[lignum  aloes — ^Eagle  wood,  &c.,  Aquilaria  agalloehay  Eoxb.] 

Called  xikUoes,  cap.  742,  and  agalugemy  cap.  14,  by  Avicena ;  aga- 
lugem  and  haud  {uda  aghdu  khi)  by  the  Arabs  ;  ud  by  the  Gujaratis 
and  Deccanis  ;  garro  by  the  Mdays  (Bomeans  ?)  ;  and  ealambac, 
the  best  kind  agdkeo  {linho  Indico)  of  Paulo. 

The  true  linaloes  was,  he  says,  obtained  in  Sumatra  and  Malaia 
(Borneo  ?).  A  pseudo  wood  was  called  by  the  Portuguese  aquila  hra/oa  ; 
and  alcomeri,  and  alstfieasi,  names  given  by  writers,  signified  that  it 
came  from  Cape  Comorin  and  Ceylon — was  used  for  burning  the 
dead  bodies  of  the  Banians.  Catai  (i.e.  Canton),  and  Seni  (Chincheo), 
where  other  writers  said  it  came  from,  were  ports  of  shipment  for  it, 
but  not  the  real  places  of  its  production. 

He  says  that  it  does  not  smell  well  till  the  outer  bark  is  removed 
and  the  heart  laid  bare ;  but  for  this  purpose  it  is  not  necessary  to  let 
it  rot  in  the  groimd.  The  best  is  very  black  with  grey  veins  and 
contains  much  oil. 

[Beferences. — Linsehoten,  l,  pp.  120,  121,  150;  n.,  pp.  105,  et 
seq.;  BanUus  and Fiso,  lib.  iv.,p.43;  Aintlie,  i.,  p.  378;  Kharg,  p.  280.] 


NoTB. — In  the  preceding  pages  the  words  Xalaio  and  Malaios  of 
the  original  have  been  rendered  Malaya  and  Malays.  This  is  without 
prejudice  to  the  specific  signification  which  may  be  attributed  to  these 
terms,  and  also  to  the  name  Malacca.  In  particular  cases,  they  stood 
for  Borneo,  Sumatra,  &c. 

{To  he  continued  in  Pabt  II.) 
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XXXVI. 

ON  THE  USE  OF  TWO  INFLEXIONAL  FORMS  OF  THE 
VERB  IN  IRISH.  Br  ROBERT  ATKINSON,  M.A.,  LL.D., 
Secrbtart  of  Coukcil. 

[Bead  March  15,  1890.] 

On  the  Enolitio  Ending  -ATI  11. 

Modern  investigation  has  established  so  many  new  points  in 
reference  to  Irish  grammar  that  it  may  be  said,  without  any 
liability  to  an  aoonsation  of  prejudioe,  that  no  authoritative 
Irish  grammar  is  in  ezistenoe.  Whether  it  be  now  possible  to 
establish  the  principles  of  Irish  grammar  on  a  right  basis,  and 
to  free  the  written  language  from  the  abuses  that  have  crept 
into  it  by  neglect  and  misunderstanding,  is  a  problem  that  time 
alone  can  solve.  Meanwhile,  it  undoubtedly  rests  with  those 
who  take  an  interest  in  the  maintenance  of  this  time-honoured 
language,  to  do  what  they  can  in  the  way  of  reform,  so  as  to 
train  the  younger  generation  to  avoid  what  can  be  shown  to 
be  wrong. 

The  source  6f  much  of  the  evil  is  in  the  existing  Irish 
grammars,  where,  indeed,  the  entire  theory  of  the  Irish  verb 
is  so  wrongly  set  forth,  that  each  new  generation  of  students 
only  adds  to  the  confusion.  In  my  edition  of  Keating^s  Up 
biop-S^oice  ^n  bi.if,  just  published  by  the  Academy  for 
the  first  time,  I  have  endeavoured  to  set  forth  some  of  the 
principles  observed  in  the  better  times ;  and  the  present  Paper 
is  intended  to  call  attention  to  some  of  the  most  necessary  of 
the  modifications  that  will  have  to  be  effected  in  the  teaohing 
of  the  modern  language. 
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The  usual  teaching  on  the  subject  of  the  so-called  comuetu- 
dinal  present  tense  in  Irish  is  quite  wrong ;  but,  fortunately, 
the  means  of  illustrating  and  correcting  the  errors  are  in  our 
hands.  But  before  any  step  is  taken,  the  student  must  make  it 
his  duty  to  attain  to  a  dear  understanding  of  the  function  of 
the  ending  -^nn,  yiz.  enclitic^  because  nearly  all  the  modem 
abuses  in  the  verbal  system  are  connected  with  the  ignoring 
of  the  principle  involved  in  that  term. 

By  enclitic^  then,  is  meant  the  form  that  the  verb  assumes 
when  it  is  used  in  immediate  connexion  with  the  negatives 
ni,  n^c,  the  interrogative  ^n,  the  particle  50,  or  the  relative 
governed  by  a  preposition  [also  including  x)i.  and  later  tni^]. 

This  presents  no  difficulty  to  an  Irish-speaking  native ;  his 
own  commonly  used  verbal  system  will  show  it  to  him  at  once 
in  the  use  of  the  irregular  verbs.     He  will  say  : — 

ACA  (f^),  but  x\h  fuit  (f6),  50  bfuit,  An  bfuit,  &c. ; 
bi  (f4),  but  r\\  |\Aib,  50  |\Aib. 

Very  well :  the  forms  piil  and  yi^ib  are  enclitic  forms. 

Now,  the  first  point  to  which  I  call  attention  is  the  fact 
that  the  so-called  conmetudinal  present  is  neither  more  nor  less 
than  an  enclitic  form;  it  does  not  serve  to  express  one  iota 
of  habit  or  custom,  or  anything  else  whatever  than  this  enclitic 
position. 

In  other  words  we  must  say  :  ni  niot^Tin  (fe),  n^c  tnot^riTi^ 
50  mot^Tin,  ATI  mol^nTi,  &c.  ;  and  we  must  not  use  it  save  in 
this  enclitic  position,  and  that,  too,  only  in  the  singular  2nd  and 
Srdpers. 

That  is  the  usage  in  Irish  proper ;  and  any  other  usage  is 
mere  patois.  Thus,  it  is  sometimes  said  that  comntii5eAnTi  fe 
18  the  equivalent  of  an  Anglo-Irishism,  ^he  does  be  living.' 
They  are  both  equally  wrong :  the  fact  of  the  common  usage  of 
them  does  not  make  them  correct.    And  in  fact  the  use  of 

cotfintii|^eAnn  m6,    I  does  he  Imng, 
coihntii£eAtin  pAX),  they  doee  be  liying, 

is  quite  on  a  par  as  to  grammatical  concord. 
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But,  indeed,  apart  from  the  grammatioal  oonoord,  the  mean- 
ing attached  is  indefensible :  there  is  no  such  thing  as  a  simple 
eonsuetudinal  present  tense  in  Irish  at  all. 


[n.] 

Nothing  can  be  more  instructive  on  this  matter  than  the 
investigation  of  the  different  editions  of  works  published  in 
Irish  during  the  present  century.  The  use  in  the  Keating  \ob. 
1644]  is  so  uniform  that  it  were  mere  waste  of  time  to  set 
forth  all  the  examples.  T}ie  following  instances  occur  in  the 
First  Book : — 


3,26; 

6,  w;  12,14;  14,2  50iiT)liS- 

42,12 

n<  f  A^bAnn. 

eAtin. 

42,29 

50  bfUitngCAnn. 

6,24 

iiAc  leiJifCAtin. 

45,30 

nAd  t>6AnAnn. 

7,   3 

r\\  g^bAtin. 

46,27 

50  nt>li  JeAnn,  61,  y 

12,    4 

^0  mud  Ann. 

46,    z 

nA6  6ifceAnn. 

12,21 

50  jCAomnAnn. 

60,    4 

nA£  ^AbAnn. 

12,28 

nA6f6At)Ann,  22,15. 

61.    5 

nAC  f6AT)Ann. 

17,   3 

50  nt)eAltiiJeAnn. 

53,17 

nAd  f^T)eAnn. 

19,    I 

50  T)cu|\nAnn. 

53,    X 

nAd  p|\ornAnn. 

23,    I 

y\\  f^ACAnn. 

63,   y 

nAd  f  AiccAnn. 

26,    y 

50  nt>oi]\ceAnn. 

64,    I 

nAC  x>6AnAnn. 

26,28 

5obf6At)Ann. 

64,    2 

nAd  woctiigeAnn. 

32,    X 

gion  50  f  AO|\Ann. 

64,    7 

nAd  gAbAnn. 

34,    6 

t6  niA]\bAnn. 

64,    8 

T)'a  nx)6AnAnn. 

34,  10 

50  bf  AgbAnn. 

66,    2 

50  n-oib]M JeAnn. 

34,19 

C]\6  n-A  n-ini|\eAnn. 

66,    6 

50  nsniorhtiijeAnn. 

35,    8 

50  bf  AsbAnn,  36, 23. 

56,21 

50  f  A]\uiJeAnn. 

35,  12 

50  nt)eAttii5eAnn. 

56,30 

50  5ctii|\eAnn. 

55,25 

niA|\  A  lAb|\Ann. 

56,  w 

50  nibei]\eAnn. 

37,   X 

1  bfAjbAnn. 

67,    3 

a  on  A  bfAgbAnn. 

38,22 

r\h  fAOiTiAnn. 

60,    z 

50  bfAiccAnn. 

38,27 

nAC  clAodluiJeAnn. 

61,   y 

nAC  6ifceAnn. 

39,    6 

niA|\  A  n-rni-beAixjAnn. 

61,    z 

nAd  jAbAnn. 

39,    8 

50  gcuipeAnn. 

65,  10 

50  bfAjbAnn. 

41,6,17  50  mbeATiAnn. 

66,23 

50  t>c65bAnn. 

The  structure  throughout  the  whole  work  is  quite  uniform 
and  simple  :  we  find  everywhere  for  the  3rd  singular : — 

(a)  Independent  foim,  molAi^  (f4). 

(b)  Enclitic  „     [n^,  nAd,  50,  An],  wolAnn  (f^). 
(e)  Belative          „    [no  particle]  iholAf. 
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Next,  take  the  Lucema  Fidelium  of  O'MoUoy  [1676J,  where 
every  page  exemplifies  the  principles  here  referred  to.  O'MoUoy 
uses  the  -^nn  form  quite  correctly  as  an  enclitic.^  Thus, 
for  question  and  answer  respectively,  he  uses  invariably  the 
forms  -Ann  and  -A.it)  in  singular  as  prescribed  by  the  rule  : 
cf.  127,  y  An  bpogn^nn?  pogn^ix) ;  267,7  An  teAn^nn  ? 
leAnAix) ;  but  in  |?/.,  only  -aix):  179,  y  An  bpuigix)?  268,i 
An  5C]^eit)ix)  ?  He  uses  only  bi :  cf.  An  mbi  ?  bi-o,  ni  bi, 
128,  V,  X ;  129,  6,  8  ;  133, 12,  z ;  134,  2,  &c. ;  and  he  never 
writes  bi-oeAnn  ;  cf  66, 10  no  bj^ij  50  mbi  jac  AonT)uine 
'n-A  nAtriAit)  A5  'Oia  ...  7  fOf  50  mAjibAnn  An  CAnAm.  But 
he  never  uses  the  enclitic  -Ann  save  in  its  proper  place ;  thus 
he  writes:  206  nAC  bAinmit)  x)o  'Oia;  208  [An]  CAn  jni-oemit) ; 
208  5AC  n-UAi]^  jAipmiT)  o|\|\a  ;  228  ni  mo  cuijmix) ;  nAC 
mo  feeipmit) ;  3rd  pLy  209  ni  mo  meAfuix)  nA  CACoitice; 
213  50  x)CU5Uix)  nA  nAoim ;  214  An  me\x>  50  -ocAifbeAnAiT), 
&c. 

Now,  take  Donlevy's  Catechism  in  Irish  and  English,  pub- 
lished in  1742,  and  the  same  use  is  observed.  Here  we 
find'  :— 

*>'3  50  bfot)ltJtnAnn  neAd  ;  12,5  T^  *bfoillpgeAiin  (f6);  20, 10  Ati  bpAic- 
eAnti  T>i A  [as  if  from  timple  root  f  aic]  ;  20, 14  cpeut)  f  a  ti-Ab|\AnTi  cu  [as  if  from 
iimple  root  Ab|\];  20,17  50  ■ocusAiin  ;  20,19  mac  ■ocuiceAtiTi ;  62,  11  ah  ti^oetan- 
Aiin  cw  [as  if  from  simple  root  -0613 n] ;  62,17  tia6  ^coiriieu'DAtin ;  66,5  50 
mb|\ontiATin  cu ;  66,7  Ati  ^coifjeAnn  An  Aictie;  66,  8  ni  doifgeAtin,  &c. 

I  have  carefully  gone  through  the  whole  book,  and  cannot 
doubt  that  the  writer  was  thoroughly  conscious  of  the  law  lie 
was  obeying.    His  formulas  are — 


Independent,    .    It  hinders,  .    coipmeAf^Am^  |*e. 

(  Does  it  hinder,         .        .    ah  T)coi|\nieAf5Atin  f6. 
**  '  I  It  does  not  hinder,  .    ti<  coipweAfjAtin  f6. 

Belaiive,  .    The  law  which  hinders,   .    AiiAicne  [x>o]c:oifnieAf5Af. 

*  But  he  extends  its  use  also  to  the  2nd  pi. :  cf.  202  ^o  fi-A<>i\Anii  pb ;  206 
go  meAf  Ann  pb ;  just  as  he  also  uses  iheAf  Af  pb,  212  ;  ctiigeAf  pb,  236,  &c. 

»  So  always  after  gAd  a,  8,x  5a6a  miiineAnn  An  OAgtAif;   12,13  5A6  a 
muineAnn  cu,  &c. 

•  Oftener  written  coipmeAfge,  as  the  -6  was  not  sounded. 
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But  in  the  plural  he  does  not  use  -^nn  ;  thus : — 


42,  22    ^o  nx)6AnAtnAOix>-Tie. 

46,   5    50  n-ei|\eodAiT)  ha  x)AOitie. 


46,  8    All  eif  ^iiveocAiT)  ati  T)|\tin5  P  * 
46,w    CA  ]\a6ait>  ah  'Ojxunj  P 


Nowy  take  the  modernized  edition  of  this  Catechism  by 
O'EeiUy  [1822].     Of.  e.  gr. :— 


Donlery,  p.  142 : — 


O'EeiUy,  p.  116:— 

OfX>tJlg6Atin  ff. 


Here  we  have  the  wholly  unwarrantable  modem  use  of  the 
ending  -^nn. 

Or  take  the  edition  of  O'GhJlaher's  Sermons  by  Canon 
Bourke,  1878,  where  the  same  alteration  is  observable,  though, 
of  course,  it  had  begun  in  the  old  edition.  On  p.  44  we  have 
a  paragraph,  whioh  may  be  given  as  a  specimen : — 

44,  21  Anna  an  t-saoghal-so  .  .  .  iiii^heann  gach  nidh  .  .  . ;   urn  6it  sin. 
teagmhofifi.  .  .  .    On6ruxgh^aim  .  .  .  agus  tarcuismgh^ifitii.  .  .  .    Bidheann,  .  .  . 

In  every  case  here,  the  old  edition  [1807J  preserves  the  pro- 
per form,  p.  29' — the  independent  form,  badly  spelt  no  doubt,  but 
with  a  perfectly  just  appreciation  of  the  fundamental  difference 
in  the  function  of  the  two  endings,  -eA.nn  and  -i-o. 

In  the  so-called  Munster-version  of  the  N.  T.  [1858],  the 
wrong  use  of  the  ending  -^nn  is  very  common.  The  Ist  chap- 
ter of  St.  John  contains  the  following  instances  of  the  improper 
use: — 

Verse  5    Ajtif  foitlfijion  ah  foltif . 
9    An  fottif,  -DO  foitljHgioti. 
12    ATI  T)]\i.ni,  T)o  d]>ei'oioii. 

16      ATI  C6  CIpOTl. 
23      ATI  Z6  llU^ATT. 


Verse  27  ah  z6  cijioti. 

29  Uati  X}6f  c6^ATi  peACA  An  t>. 

30  C1510T1  T)uiTie. 
33  ATI  c^  bAifoeATi. 


^  Nouns  of  multitude  are  treated  as  either  singular  or  plural,  much  as  in 
English. 

'  Here  the  text  is  : — eirigh^  gach  ni  .  .  .  n-ait  a  dteagmhuinn  [after  prep,  cum 
relat."],    Onoraidh  .  .  .  tarcuisnidh  .  .  .  Bi  .  .  . 
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[in.] 

The  edition  of  the  Gospel  of  St.  John  published  by  Connellan, 
from  the  London  edition  of  1828,  which  was  taken  from  the 
[London]  edition  of  1608,  is  very  instructive.  I  do  not  attach  the 
slightest  blame  to  Gonnellan,  nor  indeed  to  any  one  of  the  men 
who  have  ^  stood  in  the  breach'  on  behalf  of  this  venerable 
language :  errors  are  not  necessarily  crimes ;  and  it  is  always 
very  difficult  to  guide  the  developments  of  a  language  brought 
into  contact  with  a  powerful  rival. 

The  position  is  this :  in  the  old  speech  the  usage  in  refer- 
ence to  certain  forms  was  definite  and  intelligible,  but  the  tradi- 
tion was  somehow  interrupted ;  and  when  the  dry  bones  of  the 
valley  were  stirred,  and  roused  into  life  again,  it  is  not  wonderful 
that  some  of  the  joints  were  ill-set,  and  do  not  work  har- 
moniously. 

Gonnellan  was  quite  unconscious  of  the  confusion  he  was 
producing,  and  would,  no  doubt,  have  rejoiced  to  see  himself 
put  into  the  possession  of  some  definite  rule  that  he  could 
follow  steadily. 

A  cursory  examination  suffices  to  show  that  Connellan's 
variations  from  the  older  text  were  not  owing  to  any  clearly 
conceived  theory  or  any  settled  practice,  e,  gr. : — 

iii.  26  fetid,  bAifoiJ  f6,  ^  age^n  tia  liuile  [•oAoitie]  cyige. 
"  lo,  he  baptizeth,  and  all  men  come  to  him.*' 

Here  there  was  just  as  much  reason  for  giving  to  the  first 
verb  a  consitetudinal  ending,  as  to  the  second ;  the  older  edition 
has  of  course  cijix). 

X,  14  Aicmjim  wo  [6aoi|\iJ]  f^in,  7  AicniJcAnti  wo  [dAOipig]  f^n  ni4. 
"  I  know  my  own  sheep,  and  my  own  sheep  know  me." 

The  old  text  has  ^icnijix). 

XV.  6  Aiin-foin  cpuwni JeAtiti  T)A0itie,  7  cuipit)  'fA  ceinit  ux). 
"  Then  people  gather  and  put  them  into  the  fire.*' 

The  matter  is  here  raised  to  demonstration :  there  was  no 
force  whatever  in  the  ending  -^nn,  as  used  by  Connellan.  And 
he  does  not  put  it  even  in  cases  where  the  theory  seemed  to  call 
for  it;  e.gr.j  iii.  34,  A.n  ce  -oo  cuip  'Oia  u^t),  t^bp^no  fe 
b|AiAC|AA.  'Oe ;  or  again,  iii.  36,  cothntiisix)  feA^i^g  'Oe  ai^i.    If 
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the  ending  -o^nn  had  really  oonveyed  the  meaning  which  the 
later  grammarians  have  claimed  to  diBCOver  in  it,  the  instances 
would  have  been  nimierous  and  convincing.  It  is  plain  that  it 
was  used  by  Gonnellan  as  an  optional  form,  its  frequent  occur- 
rence being  a  matter  of  simple  intuition,  and  the  rules  that  de- 
termined its  usage  having  been  forgotten. 

Its  normal  use,  in  the  enclitic  position  in  2ndsg,  and  Zrd  ag.y 


IS  very  common : — 


i.  25 

c^^At)    f  A    nt>6AtiAnn    cv  ? 

xi. 

40 

ii.  18. 

xu. 

34 

1.38 

5A  A  gCOliltltJl  JeAti  cu  P 

xii. 

36 

i.  58 

An  5C]\eit)eAn  cw  ? 

xii. 

48 

iii.  33 

ni  JIacau  AOTi-nT)tiine. 

xiii. 

35 

iT.  37 

n^  f<oldtii]\eAnTi  neAd. 

xiii. 

36 

iy.  37 

go  itibAiticAtin  TieAC. 

xiv. 

10 

Y.  23 

An  c6  nAC  n-on6]\AiJeAnn. 

xiv. 

17 

Y.  23 

r)i  on6]\AiJeAnn  f4. 

xiv. 

17 

vi.  61 

AH  t)cu5Ann  fo  P 

xiv. 

24 

vi.  64 

nAC  5C]\eit>eAnn. 

vii.  19 

mi  coithUonAnn  AOinncAd. 

XV. 

1 

vii.  51 

An  nt)AO]\Ann  Ap  nx)ligeA'6  ? 

XV. 

4 

viii.  36 

n^  dothnuiJeAn  An  feipbif- 

XV. 

7 

eAd. 

XV. 

7 

vui.  36 

mA  f  AO]\Ann  An  mAC. 

XV. 

18 

viii.  37 

ni  f  AgAnn  wo  bpiACAp. 

xvi. 

6 

ix.    4 

nAd  bfeiit)An  Aonx>uine. 

xvi. 

5 

ix.  16 

n<  dongbAn  y6. 

iz.  31 

nAd  n'eifoeAn  t)iA. 

xvi. 

9 

iz.  34 

A  T)ceA5uif5eAnn  cu  P 

ix.  36 

An  gcpeixjOAn  cuf  a  P 

xvi. 

21 

ix.  39 

nA  t>AOine  nAd  bfeiccAnn.* 

xvi. 

29 

X.  18 

n<  beineAnn  eunt>uine. 

xvi. 

30 

[beip  is  used  here  as  a  timple  root.] 

xviii 

.20 

X.  21 

An  bfeut)Ann  An  T)iAbAtP 

X.  29 

n^  fetit)An  ^nneAC. 

X.  33 

50  nt)etanAnn  cu  {ef.  xvi.  2), 

xviii 

.21 

[with  T)eun  as  timple  root]. 

xviii 

.23 

xi.9,10 

WA  fiublAnn  xjuine. 

xix. 

10 

xi.9,10 

r\\  f AJAn  f6. 

xix. 

12 

xi.  26 

An  gc]\eix)eAn  cu  ? 

XX. 

15 

WA  d]>eix)eAnn  cu. 

50  bfAnAn  Cp^oft). 

^A  V1AIC  A  njAbAnn  f^  P 

51T)  h6  nA6  n^AbAn. 

wA  bion  5pAt). 

n4  f  eu-oAn  cuf  a. 

nAd  5C|veit)eAnn  cu  ? 

nAd  bpeut>An  An  f  aoJaL. 

nAd  bfeiceAnn  y6. 

51*  b6  nA6  ng^iA-dutgeAnn 

mip  (non  ainat  me). 
g6ug,  nAd  t)cu5An. 
nAd  bfeux>Ann  An  Jeug. 
mik  fAnAnn  pb.* 
WA  ^AnAnn  wo  b|\iAC|\A.' 

WA  fUACUI^CAnn  An  fAO^At. 

n^  fiAf|\uigeAnn  eunT>uine. 
CA  hhc  A  T)c^JeAnn  cu  ? 

[Ed.  of  1602  has  x>ceiT>  cu.] 
nAd  5C|\eix)eAnn  pAT>, 

[wrong :  gcpeixjit)  pAt)]. 
r\i  duiwni^eAnn  fi. 
n\  tAbpAnn  cu. 
nAC  ]\igeAnn  cu  a  teAf. 
WA|v   A  5C]\uinnigeAnn    nA 

1ut)Ai<>e  [wrong ;  rest  have 

-igix),  of  course], 
c^eut)  f A  bpAf|\uigeAnn  cu  ? 
C]\eut>  f A  wbuAileAnn  cu  ? 
nAd  T)cu5An  cu  P 
WA  l^igeAn  cu. 
qxeut)  f  A  A  nguitcAnn  cu  P 


1  This  is  correct,  and  according  to  rule  ;  for  in  trAo-dauses  the  verb  is  in  the 
Mingular^  and  therefore  properly  has  the  encUtie  ending,  the  root  f  aic-  being  used 
as  a  simple  root. 

'  Not  wrong,  for  the  usage  varies;  but  the  edition  of  1602  has  wa  AncAOi. 

'  Plainly  wrong,  as  the  subj.  is  plural;  and  the  other  editions  have  [f]AnAit>. 
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The  rules  are : — (a)  With  €l  plural  subject,  the  ending  -A.nn 
cannot  be  used  (save  in  the  very  special  case  of  the  trAo-clause 
negative).    In  the  old  version  we  have : — 

3,12  TiAd  5q\eix)d  ;  4,  9  ii<  JtiACUigiT>  riA  liitix)AiJe  ;  6,  23  oti6pAit)  pAX)  [as 
alway$]f  where  Connellan  gives  on6]\Ai$eAnn  pAT>,  wronglj,  through  the  misunder- 
standing of  the  next  clause  in  the  Terse,  where  there  are  two  instances  of  its  cor- 
rect use ;  6,  36  bei^Mt)  pAX)  [C.  beipcAti  pA-o] ;  6,  38 ;  6, 36 ;  8,  45  n<  dixei-od  ; 
6,44'  AH  CAti  gAbcAOi,  tiA^  n-iAppcAoi ;  6,  45  'n-A  5ciii|\CAOi-fe;  6,  53  tnutiA 
n-icrf ;  7,19  f'A  n-iA|V|\CAOi ;  7,  26  r\i  Ab]\Aix) ;  8,  24  mutiA  gcperod ;  8,  31  mA 
coiTinuiJci-fe ;  11,  48  itia  ftjitngiw^'o  ;  16,7  wA  fATiAix)  [C.  has  fAriAnti];  16,  9 
ha^  gciveiwo  pAt)  [C.  has  gcpei-oeAnn  pAT>]. 

{b)  In  the  independent  position,  it  cannot  be  used  at  all. 
Hence  v.  17,  Oonnellan's  oibjiije^n  m  Vca.i]^  is  impossible. 


[IV.] 

But  perhaps  it  maj  be  objected  that  this  form  may  really 
nevertheless  have  the  comuetudinal  force  alleged.  The  examples 
are  abundant  enough  to  disprove  it ;  thus,  John  viii.  3d,  we  have 
cothnuigeAwTin  ^n  feipbifCA^c,  and  mi.  fA.o|AA.nn  ^n  TnA.c,  but 
|:A.no.it>  An  tTlAc  50  pojiiiAi-oe.  Again,  ix.  31  n^c  n-eipoe^nn, 
but  61^01*6  fe.  Again,  xii.  24  pA^n^it)  f e  'n-A  ^on-^]! ;  but 
xii.  34  50  bfA^TiAnti  C^iiofD  50  ]ioiiiiMt)e.  It  is  clear  from 
the  two  examples, 

8,  35    f  AtiAi6  AH  niAC  ^o  po|\^Ai^e, 
12,  34    50  bf AtiATin  C|MOfO  50  fiof |\Ai'6e, 

that  the  only  reason  why  the  -^nn  ending  was  used  in  the  one 
case,  and  not  in  the  other,  was  its  obedience  to  a  formal  law :  it 
had  nothing  to  do  with  any  intensification  of  meaning.  Or 
again,  take  xiv.  17,  in  speaking  of  the  Spirit  of  Truth,  n^c 
bpeA.T)A.Titi  ATI  f  aojaI  'oo  g^bAit,  A|i  An  A-obAp  tiac  bf  AiceAtin 
fe  e :  nAC  AictiijeAnti  fe  e;  acc  AiceAncAoi-fe  6;  6if  fATiAHO 
f e  A^Aib,  ^^  whom  the  world  cannot  receive,  because  it  seeth  hiTn 
not,  and  knoweth  him  not ;  but  ye  know  him,  for  he  abid^th  with 
you."  Here,  so  far  as  the  meaning  of  the  terms  is  concerned,  there 
could  be  no  possible  reason  for  the  variation  in  the  last ;  yet 
only  three  of  the  words  have  the  -eAtin  ending,  and,  as  always, 
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by  the  definite  rule.  Or  again,  xvi.  29,  ^now  speakest  thou 
clearly,  and  speakest  no  parable';  here  there  could  absolutely  be 
no  sense  of  habitualness  ('  thou  art  not  speaking  at  the  present 
moment '),  but  it  is  ni  l^^bii^nn  cu  nevertheless,  and  correctly, 
by  the  rule;  the  cofisuetudinal  force  would  actually  make  it 
mean  '  thou  art  not  in  the  habit  of  speaking  parables ! ' 

And  to  come  nearer  to  our  time,  what  is  the  construction 
found  in  the  version  of  the  Pentateuch  by  the  Archbishop  of 
Tuam,  1859  P  He  gives  Gen.  xlii.  38  mi.  be-Mi^nn  cub^ip)e 
t)6,  *  if  any  mischief  befall  him ' ;  quite  correctly,  of  course,  but 
it  has  no  consuetudinal  force.  Again,  Qen.  xxxii.  29  c]ie^t>  &n 
yLt  ^  pA.p|\ui5eAnTi  cu  in'^inm,  *  why  dost  thou  ask  my  name,' 
with  equally  little  reason  of  consuetudinal  force.  Again,  Ixii.  13 
ci.  A.T1  tn^o  If  oije  A  bfocA.i|i  -6.|^  n-6.CAi^,  ^  ni  TTi^i^ie^nn  An 
tn^c  eile,  where  the  zi^  would  seem  to  need  the  consuetudinal 
more  than  the  tnAi^ie^nn,  if  any  such  meaning  underlay  the 
euding.  Again,  Ixiii.  4  tn^  cuipeA^tin  cuf  a.  tinn,  e,  *  if  thou 
send  him  with  us' :  where  is  there  even  room  for  the  meaning 
alleged  P 

And,  finally,  let  any  Irish-speaking  native  ask  himself 
whether  he  ever  omits  to  use  this  enclitic  ending  -^nn  after  ni, 
n^c,  50,  ^n,  &c. ;  does  he  not  always  say  : — 

\\\  d|\eix>eAtiTi  f6,  he  does  not  believe. 

AH  sc]\eiT>eATin  f4,         does  he  believe  ? 

^o  gcf  emeATin  f  6,        (I  think)  that  he  believes. 

I  have  no  doubt  that  this  is  really  even  now  the  umyersal 
practice  among  those  who  speak  Irish  from  their  childhood; 
and  were  there  even  no  further  evidence  than  this  modem 
extant  use,  it  would  be  of  itself  sufficient  to  show  that  the  end- 
ing -Ann  is  simply  a  necessity  oiposition^  and  has  precisely  the 
same  relation  to  the  normal  ending  -116  of  3rd  sg.  pres.,  that 
fuil  has  to  ACA. 

In  fact,  coninuijeAnn  m6,  for  *  I  dwell'  is  exactly  on  a  par 
wth  sentences  Uke  the  following : — 

CAb^ip  in6  Ati  leAbAp,  for  Jgipe  the  book, 
fuil  m6  A'm  teA]\,  „  I  am&  man. 
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[v-] 

It  is  in  fact  evident  that  this  unwarrantable  practice  is 
quite  modem,  and  belongs  to  the  present  century — no  doubt, 
mainly  owing  to  the  influence  of  the  extended  use  of  English, 
aud  the  consequent  admixture  and  misunderstanding  of  the 
forms. 

The  indefinite  [aonstic]  English  present  is  rendered  by  the 
Irish  simple  present : — 

tnot^i^  f  6,  he  praises. 

The  immediate  present  is  made  in  both  languages  by  peri- 
phrasis:— 

he  is  [now]  praising,  aca  f4  Ag  itioIa^. 

But  the  Irish  has  farther  a  verb  of  habit  : — 

he  is  [habitually]  praising,  \A  f  6  Ag  tnolA^. 

It  is  to  the  last  of  these  three  forms  that  the  Anglo-Irish 
expression  he  does  be,  &c,,  corresponds : — 

W  f 6  A5  "Out  Ann  a]\  niAix)in, 

he  dots  be  going  there  in  the  moming. 

Now,  the  practice  of  using  the  enclitic  -^nn  with  negatives, 
as  ni  niolA.nn  fe,  brought  about  ni  bi[x)]eA.nn  ^-e,  for  *he  does 
not  bej  &c.  With  the  introduction  of  this  bi'oeA.nn  (which 
never  occurs  in  the  Keating,  though  it  crept  early  into  the 
language,  through  the  influence  of  analogy^)  every  preparation 
was  made  for  going  astray,  for  the  meaning  of  habitj  which  lay 
in  the  vbrb  bi,  was  ultimately  transferred  lO  the  ending  -^tin  ; 
and  through  the  constant  use  of  'he  does  be^  in  Anglo-Irish, 
the  dissemination  of  this  bi'oe^nn,  combined  with  the  famiUar 
usage  of  the  ending  -^Tin,  wrecked  the  proper  construction  of 
the  latter,  and  opened  the  way  for  the  verbal  corruption  that 
ensued. 

^  It  is  noticeable  that  in  Halliday's  Grammar  [1808],  p.  72,  the  eonnteiudinal  or 
habitual  mood  of  the  auxiliary  beic  by  implication  limits  the  use  of  this  ending  to 
the  2nd  and  Zrd  nngular;  though  at  p.  76,  in  the  verb  c^,  he  uses  it  throughout 
the  plural. 

&.!.▲.  PBGC.,  8EB.  m.,  VOL.  I.  2  H 
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On  the  Eelative  Ending  -AS,  [-fAS]. 

The  dootrine  of  the  Belative  clause,  which  in  the  early  Irish 
prose  is  fairly  consistent  and  intelligible,  has  been  so  obscured 
by  groundless  theorising  and  illegitimate  deductions,  that  a  suc- 
cinct statement  of  the  excellent  practice  of  the  early  writers  can 
hardly  fail  to  be  of  service. 

In  modem  Irish  there  is  no  word  or  particle  of  any  kind 
whatever  to  express  the  'relative'  connexion  of  two  clauses, 
unless  in  cases  where  the  construction  stands  in  need  of  a  pre- 
position to  govern  such  (relative-)  word :  the  relative-connexion 
is  expressed  simply  by  direct  sequence,  and  that  whatever  be 
the  tense. 

The  precise  relation,  however,  of  antecedent  to  relative 
is  not  determined  in  this  mere  juxtaposition:  ef.  Latin  homo 
[S2iwi]  amavit;  and  we  have  therefore  to  consider  what  difficul- 
ties might  arise,  and  how  these  are  obviated  in  Irish.  In  such 
sentences  as  '  the  man  whom  he  struck,'  it  is  evident  that  even 
if  the  relative  '  whom '  were  omitted,  the  relation  of  the  clauses 
is  clearly  determined  by  the  pronoun  he.  Again,  in'  the  sen- 
tence '  the  man  whom  John  struck,'  the  relation  of  the  clauses, 
even  in  the  absence  of  the  relative,  is  manifested  by  the  position 
of  the  words  'John'  and  'struck,'  and  in  fact  we  frequently 
omit  this  ace.  relative,  when  the  subject  of  the  relative  clause  is 
named,  e.  gr. '  the  man  he  struck,' '  this  is  the  man  John  struck,' 
where  the  sense  is  quite  intelligible.  Now,  the  point  to  be  dis- 
tinctly grasped,  in  Irish  syntax  of  relatives,  is  that  there  is  no 

WORD  CORRESPOMBING  TO  THE  ENGLISH  *  WHO'  OR  *  WHOM,'  UulcSS 

where  the '  whom '  is  governed  by  a  preposition.  But  with  the  ap- 
pearance of  ek  preposition^  though  the  mere  sequence  is  often  qxiite 
sufficient, — for  even  in  English,  we  say, '  the  subject  he  talked  o/,' 
'  the  man  he  met  trtYA,'  and  in  modem  Irish,  where  the  composite 
prepositional  pronoun  is  at  hand,  these  sentences,  ^mi  ni^,  x>o  cp^cc 
ye  ^.iji,  A.n  feA.|\  t)o  c-^f-^t)  ^.i^t  [orteif],  are  perhaps  even  com- 
moner than  in  English, — ^yet  neither  in  English  nor  in  Irish  is 
such  construction  felt  to  be  correct ;  and  we  trrtY^, '  the  subject  on 
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which  he  is  speaking,'  just  as  in  Irish,  ^x)  nit)  ^\\  ^  'ou]ii^cc^nn 
f  e.  Here  oomes  in  the  new  element,  a  real  pronominal  element^ 
in  the  ^  that  follows  the  ^rc/?.  6^\\,  This  a.  is  the  vowel-remnant 
of  a  pronominal  an-,  the  final  n  of  which  manifests  itself  in  the 
eclipse  of  initial  consonants,  and  in  the  n-  prefixed  to  initial 
vowels.  But,  when  the  tense  is  a  past  tense,  a  difficulty  arises : 
what  is  to  become  of  the  prefix  of  the  past^  viz.  t^o  (as  in  "oo 
buA.ll  fe,  *  he  struck')  P  There  were  two  prefixes  in  use  in  the 
older  Lrish  for  this  purpose,  t>o  and  |to ;  the  latter  has  wholly 
gone  out  of  modem  use,  save  in  the  dependent  clause^  where  we 
have  n'lop  bu^il  f6  [for  ni  ro  buail],  juji  bu^il  fe,  &c. ;  this 
remnant  r'  assimilates  the  final  n  of  the  (prep.)  relative  to 
itself,  giving  as  a  resultant  of  the  relative  and  the  past-preflxj  a 
form  a'|i,  [for  a{n)  +  r(o)].  Here,  as  the  ro-  prefix  causes  aspi- 
ration  of  initial  consonant  following,  the  eclipsing  that  would 
otherwise  attend  the  relative  is  necessarily  stopped ;  cf. : — 

Fret.f  *  the  thing  of  which  he  is  treating,'   An  n{t>  a]\  a  'oc:]\A£cAnn  f^. 
Fast,   *  the  thing  of  which  he  treated/         ah  r)ii>  a|\  a*\k  c|\i^cc        f4. 

After  a  preposition  ending  in  a  long  vowely  the  vowel  of  the 
relative  element  is  absorbed,  leaving  as  its  only  remnant  the 
eclipse  of  the  following  initial,  and  the  use  of  the  prefix  ft  in  past 
tenses : — Keating^  1,7  6  '|t-f  i.f -^•Oift.it,  *  from  whom  they  sprang/ 
[for  o  an  ro-fJ]  ;  8,  27  le  'b]:e-6.t)f-6.'6  [for  li  an/.'].  Of  course,  in 
the  passive  voice  where  the  prefix  "oo  does  not  cause  aspiration, 
neither  does  its  substitute  fto ;  thus  3,  6  le  Y-cutin^t). 

The  teaching  of  modem  Irish  grammars  on  this  point  is 

totally  wrong :  it  has  produced  a  relatival  ^,  which  [in  nam, 

or  aee.'\  has  no  existence,  and  O'Donovan  adds  to  the  confusion 

{Gram.f  p.  131)  by  stating  that  the  perfect  particle  t)o  stands 

for  the  relative. 

Let  us  consider  simple  cases.  '  The  man  who  strikes '  is  t^w 
|:eA.|\  bti-6.ileA.f ;  *the  man  whom  he  strikes'  is  mi  fe^ji  bu-Ml- 
e^f  f  e ;  it  is  evident  here  that  the  case  in  which  the  relative  is 
to  be  taken  is  not  determined  by  the  form  of  the  relative  verb. 
But  if  the  sentence  be,  'the  man  who  strikes  me,'  fi^w  fe^jt 
buA^itcAf  m6,  or  *  the  man  whom  I  strike,'  c^n  f  e^ji  bu-Mbm,  the 
very  form  of  the  verb  makes  the  meaning  clear :  the  aspiration 

2  H  2 
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of  the  verb  Bhows  the  '  relatival'  relation,  but  the  subject  of  the 
relative  verb  is  manifested  by  the  verbal  ending. 

Therefore,  ambiguity  can  rarely  arise,  if  the  proper  construc- 
tion is  observed;  and  the  instance  of  ambiguity  given  by 
O'Donovan  (&r.,p.  378)  Ib  owing  entirely  to  grammatical  error. 
He  says :  '*  ^n  f  e^p  ^  bu^ite^^f  may  mean  either  *  the  man  icho 
strikeSj  or  '  the  man  whom  I  struck.^  ^*  But  this  is  to  obliterate 
the  distinctions,  and  ignore  the  functions,  of  the  verbal  forms, 
viz.: — 

AH  f  eA|\  bti  AileAf ,  .     *  the  man  who  stiikM.' 

AH  f  eA]\  t>o  bti  AileAf,         •    *  the  man  whom  I  struck.' 

Here  the  unhappy  insertion  of  ^,  and  the  still  more  unhappy 
option  of  A.  for  the  per/,  prefix  t)o,  ruin  the  construction. 

Again,  when  O'Donovan  employs  i^n  fe^]\  ^  bu^il  me  as 
<  the  man  fcho  struck  me^  or  ^  the  man  whom  I  struck^*  he  intro- 
duces a  needless  ambiguity,  for  the  latter  should  be  ^x)  f e^^p  'oo 
bu^ite^f,  with  the  indispensable  perfect-prefix  'oo. 

In  fact  this  a  is  really  only  -oo  misspelt : — 

*  The  man  who  itruck  him,'    .        .    ah  f eA|\  no  btiAit  6. 

*  The  man  (whom)  he  struck/         .    ah  feA|\  t>o  btiAil  f6. 

The  x>o  is  simply  the  sign  of  the  past  tense,  but  in  pronun- 
ciation the  t)  is  constantly  thinned  off  into  the  aspirated  t), 
and  often  disappears  in  sound  altogether ;  hence  this  t>o  con- 
stantly appears  as  ^6^,  for  (t))o ;  but  this  proclitic  is  not  a  rela- 
tive. 

Three  particles  are  constantly  in  modern  books  brought  into 
operation  quite  wrongly  to  act  as  a  visible  relative  pronoun, 
viz.  T>o,  ^,  and  noc.  Of  these  x>o  is  not  a  relative  at  all ;  ^  is 
only  a  relative  when  governed  by  a  preposition ;  and  noc  is  an 
indefinite  pronoun  in  the  dative  case  [Old  Ir.  nom.  nach;  gen. 
neich;  dat.  neuch^  growing  into  later  do  neoch^  and  so  {do)  nochy 
de  eo-quod],  *The  man  who  praises  me'  is  ^.n  pe^^ii  ihol^f 
me,  and  not  a.  iholA^f,  or  •oo  molAf,  or  noc  mol^f,  or  any 
other  form  whatever:  the  relative  present  is  simply  motAp 
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Before  treating  of  the  special  rules  of  this  form,  it  will  be 
well  to  premise  one  or  two  general  observations.  The  device  by 
which  prominence  is  given  to  any  notion  in  a  sentence,  viz.  by 
placing  it  in  an  introductory  clause  after  the  assertive  verb,  in- 
volves the  constant  use  of  the  relative  form  of  the  verb  to  express 
this  subordination.  Thus  'he  praises  his  father /or  this*  would 
be,  when  emphatically  put,  '  it  is  for  this  that  he  praises  his 
father,'  if  uime  pn  molA^f  ^  aca^iji.  This  I  call  the  subordi- 
nate clause.  Further,  in  the  simple  relative  clause  when  the 
relative  is  not  governed  by  a  preposition,  the  [understood] 
relative  must  express  either  a  nominative  or  an  accusative;  and 
here,  as  we  shall  see,  a  sharp  distinction  is  made  in  the  use  of 
this  form  in  --6.f .    Take,  e.  gr, : — 

[I.]  The  man  who-piuises  him,         i  The  men  who-praise  him, 

All  feA|\  tholAf  6.  I  tlA  fl]\  iholAf  6. 

These  I  call  frAo-dauses. 

[II.]  (a)  The  man  whom  he  praiaes,       I         (a)  The  men  whom  he  praises, 

AH  fCAp  tflotAf  f^.  I  HA  p|\  tholAf  f4. 

(h)  The  man  whom  they  praise,      |  (b)  The  men  whom  they  praise, 

AH  feA|\  ifiolAix)  pAT).  I  HA  p|\  tholAit)  pAt>. 

These  I  call  fz^Aofit-clauses  for  convenience,  even  in  oases 
where  the  relative  refers  to  inanimate  objects,  where  in  English 
*  whom'  could  not  be  used. 

The  subordinate  clause  may  be  exemplified  as  above : — 

[III.]  It  is  for  that  reason  that  he  praises.  if  ttime  pn  iholAf  f^. 

The  aubordinate-olsLUBe  comes  after  nouns  of  time  used  as 
temporal  conjunctions;  thus  ^tchen  they  die'  is  rendered  '[at] 
the  time  that  they  die;  now,  as  the  subordinate'0]a,uBe  follows  the 
law  of  the  irAom-clause,  the  -^f  ending  cannot  here  be  used 
witii plural:  we  have  to  write : — 

Keating,  27, 24,  ah  cah  ^a^aix)  ;  while  ah  cah  ^A^Af  can  only  mean  *  when 
hf  dies,'  19, 22. 

The  ground  being  thus  cleared,  we  may  proceed  to  the  con- 
sideration of  the  practical  treatment  of  the  relative  clause  in 
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Irish,  where  the  relative  pronoun,  if  set  down,  would  express  a 
nominative  or  accusative.     The  rule  is : — 

In  WHO-olauiei,  uie  the  8rd  80.  ai  the  Belative  form  for  EITHEB  SO. 
OB  PL.  in  aU  the  tenaee,  lave  Prei.  (and  Fat.}»  where  we  must 
nse  the  ending  -Af  (and  -f^f);  whUe  in  WHOM- clauses  and  in 
the  SXrBOSSDfATE-olaase,  the  8rd  PL.  mnst  be  need  in  aU  the 
tenses  in  eonnezion  with  a  PLOBAL  KOMIH ATIVS. 

The  following  examples,  from  the  Keating,  of  the  oc- 
currence of  this  ending  -Af  [e^f],  will  probably  suffice  for 
practice : — 

bcAiiAf,  28,  22;  bpe6jAf,  21,  e;  b^MfCAf,  21,  y ;  btogAf,  21,  y;  biof, 
3,15;  4,10;  6,12;  10,19;  12,23;  13,19;  14,3;  16,22;  17,19;  18,10;  22,  I  ; 
&c.  ;  b|\AiceAf,  6,  31;  dAOthtiAf,  21,5;  diAlltiigeAf,  2,2;  6eAnnfuigeAf, 
24,27;    <5eiteAf,   7,11;    6oit>e6lAf  {fui,)    24,8;    dtin\eAf,  18,30;'  dAittcAf, 

27,  31 ;  <)liJeAf,  6,  28  ;  ^AgAf,  19,  22  ;  f'igbAf  [as  if  from  simple  root  f  Ajb-], 
19,w;  fupAileAf,  19,  2  ;  f^A-OAf,  22,1$  ;  jAbAf,  16,7  ;  E^AllAf,  18,  x  ;  tdigeAf, 
7i  5 ;  titigeAf,  16,7;  tuAi<)eAf,  17,io;  rfiAipcAf,  12,26;  niinigeAf,  24,27; 
pAdAf  (/«<•)  33,22;  fAOiloAf,  17, 16;  pteAf,  28,7;  fmtiAineAf,  11,12; 
fnigeAf,  4,17;  ceilgeAf,  26,2;  ceAgiriAr,  10,  17;  16,w;  17,1$;  26,  i ;  27,5; 

28,  y;  &c. ;  ceigeariiAf  (fuL),  19, 19;  ci\AOCAf,  16,8;  cpdigcAf,  11,9; 
ctiiceAf,  3,  21 ;  cufiiAf,  26,7. 

As  for  the  structure  almost  any  paragraph  of  the  work  will 
demonstrate  the  reality  of  the  nde  here  laid  down ;  but  for 
convenience  I  quote  one  passage : — 


irio  c]\uaJ,  If  eA*  If  ii6f  x>6ib, 
AifiAil  T)ogti4t>  tiA  li^AgqiAibciJ,  An 
CATi  Ac6ttiiTiit>  'f An  feAtini6i]\,  coi]\e 
c]\oniA  "d'a  5ctJ]\  1  teic  An  f)obAil, 
gupAb  eA*  At)ei|MT)  5ti|\  f if  An  d-fe 
n6  fif  An  d  eite  beAnAix)  pAT),  7 
r\{  cui^m  lAt)  f6in  x>o  beic  cioncAd 
lonncA.  ITlAp  pn.  An  CAn  Ac6(t>  An 
c-^A^  A5  bfeic  AgconiAffAn,  fAOili-o 
^|\Ab  of]\A  pn  Athiiin  bfof  a  <56i|\. 
Si^eAt)  If  ct\UAg  nAc  cuigit)  nA 
t  gU]\Ab  ion  Ann  ^liu^At)  An 
6a^a  a|\  5Ad  Aon  bei|\eAf  An  bAf ,  7 
Af  An  t>]\uin5  ThAH\eAf  T)*a  n-6if  1 
5coic<5inne;  lonnuf  nAd  b<  ccAftnAnn 
1  gcionn  Aon-'oume  fCAC  a  66ile 
Aige. — **  Cf <  t)iof -$AOice  An  bAif," 
1.  ii.  28  (p.  22,  20). 


"Ah,  me  !  it  is  their  wont  to  behave 
as  do  the  unbelievera,  when  they  hear 
in  a  sermon  of  heavy  sins  being  laid  to 
the  charge  of  the  people :  they  say,  that 
such  sins  refer  to  so-and-so  or  to  some 
other  person,  and  they  do  not  realise  that 
it  is  they  themselves  who  are  guilty 
therein.  In  like  maimer,  when  they 
see  death  seizing  their  neighbours,  the^* 
think  that  it  is  over  these  only  his  right 
extends.  And  pity  it  is  that  these 
wretched  folk  do  not  comprehend  that 
he  hath  the  same  claim  on  everyone, 
alike  over  those  whom  he  now  seixeth 
and  over  the  general  multitude  that 
remaineth  behind;  so  that  there  is  no 
defence  against  him  to  any  one  person 
more  than  to  his  fellow." 


Atkinson — Two  Inflexional  Forfns  of  the  Verb  in  Irish.     431 

Nothing  can  be  more  certain  and  uniform  than  the  usage 
in  reference  to  the  relative  form,  as  exhibited  by  the  above 
examples;  ef.  also  p.  xviii.,  in  the  Appendix  to  the  Keating, 
where  I  have  stated  briefly  the  usage  that  prevails  throughout. 

In  tcAom-clauses  O'MoUoy  observes  the  same  distinctions: 
cf,  the  examples: — 

p.  18,  i6    ci^ettt)  diAttAigeAf  An  focAt  tit), 
but  18,  z     c|\et]T>  diAtlAigit)  ha  focAit  tix>. 

In  the  subordinate  clause,  a  plural  nomin.  demands  -it>  : — 

68,  w    ciontiAf  ciocf Alt)  ;   89, 1 2  aonriAf  i^eACAi^T)  nA  YieiCficeA'dA. 

In  wrAo-clauses,  he  uses  the  form  -^.f  rightly  with  plural 
tiorn.: — thus,  26,  z  ha.  puinc  beA.ii-6.f  jiif  ^.n  t)iA.x)A.cc,  *the 
points  that  treat  of  the  divinity.* 

Taking  Dunlevy^s  Catechism  [Paris,  1742]  we  find  the  same 
definite  usage : — 

1.  The  relat.  form  in  -Af  [-eAf]  has  very  frequently  no  prefixed,  p.  2,  neiuib, 
T>o  beAiiAf  ]\4 ;  6,  T>iA,  t>o  <>oif  ceAf ;  52  ^^i>  h6  vo  b|\if CAf ,  &c. ;  but  also, 
o4  q\etiT)  6,  duifCAf ;  60  Atiittit  foillpgcAf  f 6,  &c. 

2.  It  is  used  with  2nd  9ff.,  26,  44  cpeut)  (6),  ciiijeAf  cti ;  62  flije,  t)0  JlACAf 
cti ;  58  ciontiAf  x>o  dpticuigeAf  cti,  &c. 

3.  It  is  not  used  ia  whom-elauMt  with  pi.  subj.,  36  c|\etit>  "oo  6iAlttii$it>  ha 
focAii-fe;  16  5ti]\  q\om  t)o  f)eACAi|^'0  ah  dlAtin;  48  tiA  piADCA,  ^ocfAi-o; 
nor  in  the  subordinate  clauses,  68  if  o'ti  T>bl»  geibix>  ^ac  e6ltif ;  but  constantly 
with  plural  subject,  in  trAo-clauses,  80  ha  YiAiceAncA  t>o  beAiiAf  |Mf. 

4.  It  is  not  used  with  other  persons :  80  An  ^&t>,  t>o  ■6U]^ni{-6  a  foliif,  C)\6  a 
5C|\eiT>iin<T>. 

6.  It  is  not  used  with  the  double-flexion  yerbs,  p.  46,  t)|\uiyi^,  t)o  ]^eib  bAf ; 
48  iiA  x>AOine,  x>o  geib  bAf ;  4  Ati  cah  t)0  beif  Ai|\e. 

In  the  Gospel  of  St.  John  this  relative  form  in  -6.f,  (-e^f), 
-p-6.f ,  -fCA^f,  occurs  more  than  a  hundred  times — about  twice  as 
many  cases  of  the  present  as  of  the  future — as  follows : — 

Prf*.,  Af>]\Af,  4, 24  ;  AicniJeAf,  1, 48  (cu) ;  10,1$ ;  bAincAf,  4,36*;  bAifocAf, 
1.33;  bei|\eAf,  6,39;  be6*uigeAf,  6,21;  6,33;  Wof,  3,  36;  5,7;  dlumeAf, 
6,45;  eoiifi^A'OAi*,  14,21;  dpei-oeAf,  1,I2;  3,16,18,36;  6,24;  6,35,40,47; 
7,38;  11,25,26;  12,442,46;  14,12;  duipeAf,  7,18;  8,46;  <)AopAr,  12,48; 
[<>6ATiAf,  12,26;]  T)itjlctiigeAr,  12,48;  t)ijipJeAf,  6,21;  ^JtheAf,  1,23; 
^pocAf,  3,  29 ;  5,  24 ;  12, 47  ;  f AiiAf,  15,  5 ;  fogloniAr,  6,  45 ;  t^rsW*  l®,  3 ; 
treA5|\Ar,  18,22(cu);  ^AbAf,  13, 20»;  SUcAf,  3,33;  JpA-buijeAf,  10,17; 
12,25;  14,21,23;  lAfpAf,  4,  9  (cu),  27  (cu) ;   7,4»i8;  8,50;  iceAf,  6,50,54, 
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56,57,58;  UbfAf,  4, 26, 27  (cm);  7,18;  8,44;  9,37;  16,  29(cti);  UAHAf, 
7,12;  tdigCAf,  10,4;  thAi|\eAf,  11,26;  feAfAf,  3,29;  fioUhJifeAf,  4,36; 
fitibtAf,  12,  35  ;  foiltpgeAf,  1, 9 ;  CAifb^AtiAf,  2, 18  (cu) ;  cdjbAf,  1,  29;  naic- 
eAf,  12,  24. 

Fut,y  b6Att(f)Af,  6,  27 ;  biAf ,  12,  35  ;  13,  29 ;  21, 18  (m) ;  bjtAiCfeAf,  21,  20 ; 
btjf,  16,7;  ^ItiinfeAf,  6,  25';  7,51;  16,13;  ^oitfi6AX)fAf,  8,51;  <5|\eit)feAf, 
17,20;  diiiiine66Af,  10,  24(cu);  dtupfCAf,  14,26;  16,26;  <)AO|\fAf,  12,48; 

<)6A1l(f)Af,  21,21;    fOlllfe6eAf,  16,14,15;    JlACfAf,  16,14,15;    lAppFAf,    11,22 

(cti);  fofAf,  6,51;  lAibe6|\Af,  16,13;  )\A6fAf,  10,  9 ;  f^Aiif Af ,  13, 38(01); 
eiocrAf,  4,  25;  7,28,31,41;  13,19;  14,29;  16,26;  16,4,8,13. 

As  will  be  appfitrent,  it  is  not  used  with  a  plural  nomi- 
native in  the  trAom-clause ;  but  Connellan,  in  his  reyised  text  of 
St.  John  yii.  25  gives  ^.n  e  n^c  6  fo  e^w  c6  i^|\|tA.f  p^t),  quite 
wrongly,  for  the  older  i^jaji^it)  p^x) ;  so  on  v.  25  Connellan  has 
A.T1  cjiAc  ctuiii]:eA.f  tiA.  mA^ntb  guc  ihic  t)e,  quite  wrongly,  for 
the  older  ctuinpT). 

Of  course,  when  a  noun  of  multitude  is  the  subject,  it  may 
be  accompanied  by  the  plural  or  singular  of  its  verb ;  but  Con- 
nellan uses  the  option  wrongly.  Thus  he  has  iv.  23,  ^n  c^n 
^'6^]i|:nji'6  ^n  tuct).  In  this  instance  if  ^n  luco  is  regarded  as 
plural^  the  verb  must  be  i^'6^|\f  ^mx)  [the  old  1602  edition  has 
gui-bfit)]  ;  if  singular,  it  is  the  relative  form  in  -p^^f  that  must 
be  used,  i^'o^ftp^f .    But  i^'o^itpii'o  is  impossible. 

It  will  not  be  out  of  place  to  give  examples  in  somewhat 
more  detail,  so  as  to  aid  the  student  in  acquiring  a  definite 
knowledge  of  the  excellent  practice  of  the  earlier  writers. 


The  man  who  praises, 
praised, 
will  praise, 

The  men  who  praise, 
praised, 
willpraisey 


WHO-olausea. 

An  f  eA|\  iholAf . 
AY1  feA]\  T>o  thot. 
AH  feA|\  tfiolfAf . 
tiA  p|\  tholAf . 

■DO  rtiol. 

thotfAf. 


WHOX-olaniei. 


The  man  whom  he  praises,  .        ah  f  eA|\  HiolAf  f  ^. 

he  praised,         .        .  t)o  thot  f4. 

he  wiU  praiBe,   .  iriolf Af  f6. 

The  man  (the  men)  whom  they  praise,        ah  feA]\  (ha  fi|\)  tfiolAi'o  pAT>. 
they  praised,  no  motAX>A]\. 

they  will  praise,  itiolfAro  (pAD). 
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The    following   instanoes   will    suffice   to    exemplify   the 

Pbesent  Tensb. 

I.  WHO-ClaiiMf. 

The  man  who-strikes,     .  An  f  e^p  buAileAf . 

The  men  who-stiike,  .    ha  fi]\  buAilcAf . 

In  these  trAo-olauses  the  relative  form  obtains  throughout. 
[In  general  the  language  is  adverse  to  constructions  such  as 
If  ufho  Btrikey  &o.,  but  if  used,  they  must  follow  the  rule;  it 
it  I  who  strike  thee  would  have  to  be  rendered  by  if  mife  btiA.it- 
e^f  cu ;  but  in  these  cases  the  language  in  general  either 
uses  some  other  construction,  such  as  the  emphatic  affix 
buMtim-fe,  or  inserts  a  formal  antecedent,  if  mife  ^n  fe-6.|\ 
bu^ite-6.f  cu.] 

n.  WHOX-Clansei. 

Here  the  verb  agrees  with  its  subject,  the  retative-lorm  in 
-^f  being  only  used  with  i^nd  and)  ^rd  singular.  Hence  we 
have : — 

The  man  [the  men]  whom  I  strike,        ah  feA|\  [tiA  fi|\]  btJAilini. 

thou  strikeet,  btiAitiji  [buAiteAf  cv]. 

he  strikes,  buAiteAf  f  4. 

we  strike,  btiAitim^'o. 

you  strike,  bti  Ailci . 

they  strike,  btiAilit)  pAt>. 

Of  course,  in  the  last  example,  p^T)  cannot  be  used  if  the 
subject  is  expressed  in  the  shape  of  a  noun,  e.  gr. : — 

The  woman  whom  the  men  strike,         ah  beAii  bttAiliT)  nA  p|%. 

These  distinctions  tend  to  obviate  misunderstanding.  Take, 
for  instance : — 

The  women  whom  the  men  strike,     ha  tnnA  btiAitit>  ha  fi|\. 
The  women  who-strike  the  men,        ha  mnA  boAileAf  ha  fi]\. 

There  is  certainly  great  advantage  of  definiteness  in  the 
Btructure  by  this  rule ;  whereas  the  confusion  which  the  modem 
misuse  has  introduced  is  serious. 
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m.  BTTBOESIirATE-ClAiiMi. 

The  rule  is  preoisely  the  same  as  in  u^Aom-clauBes.    Thus : — 

It  IB  for  that  reaaon  that  I  strike,     if  a|\  An  A^bA]\  pn  buAilitn. 

thou  strikest,  buAiti]\  fl^eAf  cu]. 

he  strikes,  buAilcAf  f6. 

ve  strike,  buAilimit). 

you  strike,  bu  Aild . 

they  strike,  bttAilit)  pAt). 

In  all  the  above  examples  the  oonstruotion  is  lucid  and 
harmonious;  neither  ^,  nor  "oo,  nor  noc  is  necessary  or  allow- 
able. 

IV.  PBEPOBinOHAL-BSLATIVS  ClaniM. 

By  these  I  mean  the  cases  in  which  we  have  to  use  the 
oblique  relative  pronoun,  ^  n-  [causing  eclipse  in  the  present] 
under  the  government  of  some  preposition ;  e.  gr. : — 

What  is  (the  reason)  for  which  I  strike,  ctt^At)  f 'a  mbuAitim. 

thou  strikest,  mbtJAiteAnti  cu. 

he  strikes,  tnbtiAiteAtiii  |*d. 

we  strike,  tnbtiAitiniit). 

you  strike,  tnbtiAitd. 

they  strike,  mbuAitit)  pAt>. 
What  is  the  thing  about  which  I  treat,           cp^At)  ah  r\{b  a|\  a  t>c]\AdcAini. 

thou  treatest,  t>ct\AccAiiii  cu. 

he  treats,  x>c]\AdcAYin  f6. 

we  treat,  orpAccAmAoit). 

you  treat,  'oqiAdccAOi. 

they  treat,  t)C]\AdcAi'o  pA-o. 

FuTURB  Tense. 

Mutatis  mutandis,  the  same  regulations  hold  : — 

I. 

The  man  who  will  strike,  ah  f eA]\  buAilfCAf . 

The  men  who  will  strike,  ha  pf  buAilfCAf . 


The  man  [the  men]  whom  I  shall  strike,  ah  feA)\  [ha  p)\]  buAitfCAt). 
thou  wilt  strike,  buAitp^. 

he  will  strike,  buAilfeAf  f 6. 

we  shall  strike,  buAilpmit). 

you  will  strike,  buAilpi. 

they  will  strike,  buAilpt)  pAT>. 


Atkinson — Two  Inflexional  Forms  of  the  Verb  in  Irish.     436 

ni. 
As  the  oases  under  ix. 

IV. 

In  the  .preposUional-relative  oases,  the  forms  used  are  the 
normal  forms  throughout,  beoause  there  is  no  enclitic  form  for 
Wie  future  of  single-flexion  verbs.    Hence : — 

Who  is  the  person  of  whom  I  shaU  speak,      cia  Yi^  ayi  "ouitie  a|\  a  t>q\A<^q:At>. 
thou  wilt  speak,  t>q\A6cf  Aif . 

he  will  speak,  x)C|\Adcf  ai<)  f  6. 

we  shall  speak,  T>q\A6q:AniAOit>. 

you  will  speak,  "oqxAdqrAOi. 

they  will  speak,  'oq\iicq:AiT)  pAt). 

[As  the  double-flexion  verbs  have  proper  enolitio  forms 
throughout,  these  will,  of  oourse,  be  used: — 

Cp6At>  f'A  T)CAbA|\fAt>,  [T)CAbA]tfA11\,  T)CAbA|\f A1<)  f6,  'OCAbA|\f AtflAOIT), 
t>CAbA]\f A01,  t>CAbA|\f Alt)  pAT)].] 

-  Negative. 

In  negative  sentences  the  enclitic  form  in  --6.nn  becomes  very 
prominent : — 

I.  WEO-Clau06s. 

The  man  who  does  not  praise,        ati  ^Af  iia£  tnolAnn. 
The  men  who  do  not  praise,  ha  p]\  riAd  mot  Ann. 

Of.  Keating:  129, i8;  a]\  tiA  feiceAt>ui|\ib  nA<5  T)<olAiin;  142, i8  t>|\on^A 
iia£  f^A-OAnn ;  200,12  ha  coica£  nAd  f6i)\eAiiii ;  [in  all  these  cases  the  relative 
fonn  -Af  would  he  used,  of  course,  in  the  affirmatiye]. 

n.  WHOX-dausef. 

The  man  whom  I  do  not  praise,  An  feAp  nAd  motAim. 

thou  dost  not  praise,  motAnn  cu. 

he  does  not  praise,  motAnn  fd. 

we  do  not  praise,  motAmAOiT>. 

you  do  not  praise,  motcAoi. 

they  do  not  praise,  rnotAit)  pAt>. 

There  is  one  case  where  a  difficulty  arises,  viz.  when  the 
subject  or  object  of  the  verb  is  expressed  as  a  noun,  in  the 
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singular;  the  context  would  have  to  define  whether  it  was  a 

trho-olsMBe  or  a  trAom-olauBe :  c/.^ 

.n  bcA.  n.e  t«oU«n  ^n  ^e^^,         The  woman  {  ^^^^^e'm^^Zi  n^ 

tiA  tnni  nAi  tnoUnti  An  ire^p,  The  women  {  J^hom'ihe''!JK^^ 

But 

11 A  tnnA  r\A6  motAiX)  da  fi|\,  The  woman  whom  the  man  do  not  praise. 

Of.  alfio  the  oases  where  the  subject  or  object  is  a  personal 
pronoun: — 

An  beAn  nA6  motAnn  f  4,  The  woman  whom  he  does  not  praiae. 

nA  mnA f 4  The  women  whom  he  does  not  praise. 

An  beAn 6  The  woman  who  does  not  praise  him. 

nA  mn A 6  The  women  who  do  not  praise  him. 

An  bcAn  nA^  molAix)  pAT>,  The  woman  whom  they  do  not  praise. 

nA  mnA V^'^t  The  women  whom  they  do  not  praise. 

But 

^^  ^^An 1AT),  [whoUy  incorrect],   J  ^^  „,olAnn. 

nA  mnA iax>.  [wrong],                   f 

m.  BIFBOBDIVATE-Claiuef. 
Same  as  in  ii. : — 

It  is  for  that  reason  that  I  am  not  treating  of  it :  if  a]\  An  Af>bA)\  pn  nAd 
■oqtAduAim  ai|\  [x)C|\A<JcAnn  cu,  T>q\AdCAnn  fd,  T)qiA<^CAinAOi'o,  t>cpA£cuAOi, 

Dq^A^CAIT)  PAX)]. 

IV.  PBEPOSITIOKAL-BSLATiyE  Clansei. 

Also  the  same.  But  the  modem  language  is  absolutely 
recalcitrant  to  this  combination,  and  uses  the  negative  relative 
adverb  n^c,  with  a  prepositional-pronoun  as  complement: — 

What  is  the  thing  ahout  which  I  do  not  treat, 
c^6ax>  An  nif>,  r\i.6  'ou]\ii6cAini  ai|\, 

where  the  older  language  might  have  used : — 

A)\  nA6  t>C|\i^6cAini. 

[Here  of  course  the  eclipse  after  n^c  is  indispensable,  as  the 
TiA^c  is  nach  n-,  with  accusatival  n-  after  prep.  arJ] 

Having  thus  fully  exemplified  the  really  difficult  tense,  the 
pre^nt,  a  brief  notice  will  suffice  for  the  pet  feet;  it  being  under- 
stood that  the  perfect-prefix  oo  must  never  be  omitted  in 
writing. 
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I.  WHO-dauiei. 

The  man  who  struck,         An  f eA|\  x>o  buAit. 
The  men  who  struck,         ha  p)\  "oo  buAit. 

n.  WHOX-Clauses. 

The  man  [men]  whom  I  struck,  ah  f  caji  [tia  fi|\]  t>o  btiAiteAf . 

thou  hast  struck,  t>o  btiAilif. 

he  has  struck,  t>o  buAit  f6. 

we  have  struck,  t>o  buAitoAniAp.^ 

you  have  struck,  t>o  buAitcAbAp.^ 

they  have  struck,  do  btiAiteA'DA)\. 

m.  BTrBOBDIVATS-Glftiues. 

As  n. : — 

It  if  for  that  reason  that  I  struck,        if  Ap  ah  AX)bAp  pn  no  btiAiteAf . 
IV.  PBEPOSinOHAL-BSLATIYX  ClaniM. 

Here,  however,  the  new  element  comes  in;  for  after  the 
prepositional-relatiye,  the  prefix  t^o  is  superseded  by  the  other 
perfect-prefix  ]ao,  which  blends  with  the  oblique  relative  '^(n)' 
into  id^jt  with  aepiraiion ;  [fto  aspirates,  just  as  "ooj.  Hence  we 
have: — 

What  is  the  reason  for  which  I  struck,  c|\6At>  f 'At\  buAileAf. 

That  is  the  thing  about  which  he  spoke,  if  6  pn  n  n^^  a|\  A^  Cf  a<^c  f  6. 

This  is  the  place  in  which  we  liyed,  if  \  ayi  k\c  'n-Ap  6omYitiigeAtnA]\. 

This  is  the  father  irom  whom  they  sprang,  if  6  ah  c-ACAif  6']\  ^Af  At>A|\. 

Negative. 

Here,  too,  the  prefix  is  po,  blending  with  nA.c  into  nA|\  [for 
x\^c  |\o,  Ti^c  p',  Ti^c^p],  causing,  of  course,  aspiration. 

I.  WHO-Claasei. 

The  man  who  did  not  pndse,        ah  f eA|\  nAf  ifiol. 
The  men  who  did  not  praise,        ha  p^  ni^i^  ifiot. 

^  In  Monster  the  f  is  the  thin- timbre  f ,  both  in  IttpL  and  2nd  pi, ;  hence  it 
is  written  x>o  buAitcAHiAif ,  no  buAileAbAip.  This,  however,  is  not  to  be  com- 
mended.   The  Zrdpl.  has  alwayt  the  hard  timbre  f,  -oo  btiAileA'OA)\. 

*  The  relative  a  is  usually  pronounced  long,  a')\. 


438 


Proceedings  of  the  Royal  Irish  Academy. 


n.  WHOX-OlanBM. 

The  man  [men]  whom  I  did  not  praise,       ah  feA]\  [itA  fi)\]  iiA]\  ifiotAf . 


m.  BVBOBDIVATS-ClaiiMi. 


Same  as  ii. : — 


It  is  for  that  reason  that  I  did  not  praise,  if  a)\  ah  A<>bA]\  pn  ni^]\  moL&f . 

IV.  PBSPOSinOKAL-BSLATIVE  Claiues. 
Indirectly,  with  the  prepositional-pronom.  complement : — 

That  is  the  thing  about  which  he  did  not  speak,    if  4  pn  ah  n^^  ii^|\  cpAdc  f^ 

A1]\. 

That  is  the  place  in  which  we  did  not  dwell,         if  \  pn  ax\  Aic  iiA)\  <ioifiiiijig- 

CAiHAp  innce. 

In  the  daubk-flexian  verbs  [the  so-called  irregulars]  the  rela- 
tive form  is  the  form  of  the  3rd  sg.  independent;  hence  we 
get  the  following  parallelism : — 

Independent.  Belative.  Enolitie. 


Ihuhle'-JUxiony 


SingU'JUxiimj 


t)obeif. 

■oogti^. 

AcA. 

fAOltif). 

ceAgifiAif). 
q\^5i<). 


'oobeip. 

t)Ogll<. 
ACA. 

fAOlteAf. 
CeAglflAf. 

qi^igoAf. 


fl<  CAbAlf . 

11^  i}^m. 
j\\  ftnl. 

fl<  fAOiteAfin. 
r\\  ccA^Afin. 
i\\  q\6i^eAnn. 


In  the  double-flexion  verbs,  as  sach,  the  enclitic  form  in  -^tin 
does  not  occur : — 


What  IB  the  reason  for  which  I  give, 

thou  givest, 
he  gives, 
we  give, 
you  give, 
they  give, 


q\6AT>  f'A  T)CAbf  Aim. 
T>CAb|\A1f. 
X>CAbA1Y\  f 4. 
■DCAbfAWAOIT). 
t>CA'bA)\CA01. 
■OCAbfAlt)  pAT). 


[The  double-flexion  verbs  have  not  the  relative  form  in  -^f 
or  -f 'O^f  I  unless  the  root  has  come  to  be  regarded  as  a  simple 
root;  thus  T>e^ii,  f^ic,  and  bei|i  sure  often  treated  as  if  they 
were  simple  roots  of  that  form  originally.] 
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Of  course,  in  all  irAewi-claiises,  the  relative  form  will  be  in 
the  plural  with  a  plural  subject ;  e.  gr.  Keating  :— 

36,  8    If  lonAnn  c^ifb^AnA^b  ■oobeifi-o  uaca. 
89,  6    If  iohaiiyi  fogAit  t)05iiix>  pAX>. 

Now,  it  was  in  this  confusion  of  use  in  f(7Ao-olauses  and 
tr^om- clauses  that  the  error  lay,  which  has  helped  to  disin- 
tegrate the  language. 

Take,  for  instance,  the  two  phrases  : — 

Y1A  p|\,  'oobei|\  An  <^oihAi)\te,     the  men  toko  g\v$  the  coudboI  ; 
and         An  doihAi|\Ve,  vobeiiiix)  nA  p|\,  the  counsel  tohieh  the  men  give. 

The  verb  must  be  as  here  written,  in  sg.  and  pi.  respectively 
in  these  two  cases :  nothing  can  be  more  certain  than  the  constant 
application  of  this  rule. 

But  it  is  plain  that  to  an  unskilled  mind,  the  use  of  'oobei)\ 
or  'Dobei|\iT>  must  necessarily  have  seemed  somewhat  arbitrary, 
and  to  this  may  be  attributed  the  notion  that  the  use  of  either 
form  was  optional.  It  seems  reasonable  to  infer  that  the 
extension  of  this  (assumed)  option  to  the  verbs  of  single-flexion 
has  had  some  share  in  bringing  about  the  modem  usage  of 
the  analytic  motA.i'6  p^T)  for  the  older  motA.it). 
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XXXVII. 

ON  THE  PLANE  CIRCULAR  SECTIONS  OF  THE  SURFACES 
OF  THE  SECOND  ORDER.  By  the  Right  Rev.  Chaalbs 
Gbites,  D.D.,  Bishop  of  Liherigx. 

[Read  January  13,  1890.] 

As  a  contributioii  to  the  theory  of  the  surfaces  of  the  second  order, 
the  Bishop  of  Limerick  desires  to  state  the  general  Proposition : — 
That  their  umhilics  and  the  eireumferences  of  their  plane  circular  seetiem 
are  to  the  surf  aces  what  their  foei  and  focal  circles  are  to  the  plane  conies. 

The  identity  of  the  relation  is  proved  by  the  existence  of  the 
same  equation  between  the  radii  of  the  circles  and  the  distances  of 
their  centres  from  the  centre  of  figure. 

In  order  to  avoid  multiplicity  of  cases,  let  us  deal  with  the 
ellipsoid.     We  find  that 

d"     r*     , 

where  «  is  an  umbilicar  semidiameter  on  which  the  centres  of  one 
series  of  circular  sections  lie ;  <^  is  the  distance  of  the  centre  of  one 
of  those  circles  from  the  centre  of  the  ellipsoid ;  r  is  its  radius,  and  h 
the  mean  semiaxis  of  the  ellipsoid 

a:*      V*     «• 
d'^  H"      c^ 

The  following  method  of  determining  the  normal  at  the  point 
(a,  ^,  y)  on  that  ellipsoid  is  closely  related  with  the  theorem  just 
stated,  and  presents  a  simple  method  of  conceiving  the  genesis  of  the 
circular  sections.  Through  the  point  (a,  o,  P)  in  the  plane  of  the  ellipse 
(a,  e)  draw  two  chords  parallel  to  the  semidiameters  of  that  ellipse  which 
are  equal  to  h,  the  mean  axis  of  the  ellipsoid,  the  centre  and  radius  of  the 
circle  which  passes  through  their  four  extremities  {for  they  will  lie  in  a 
circle)  will  he  the  centre  and  radius  of  the  sphere  which  intersects  th^ 
ellipsoid  in  the  two  circular  sections  passing  through  the  point  (a,  )5,  y): 
and  the  radius  drawn  to  that  point  will  he  the  normal  at  it.  And  further 
— As  a  sphere  inscrihed  in  a  right  cone,  which  stands  on  an  elliptic  base, 
intersects  that  ellipse  in  a  focal  circle^  so  a  sphere  inscrihed  in  a  right 
cone,  which  envelopes  an  ellipsoid,  intersects  that  surface  in  a  pair  of 
circular  sections.  These  planes  pass  through  the  line  common  to  the 
planes  of  contact  of  the  right  cone  with  the  spJiere  and  the  ellipsoid, 
forming  with  them  a  harmonic  cahier. 
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xxxvm. 

ON  AN  ANCIENT  MS.  LITE  OF  ST.  CAILLIN  OF  FENAOH. 
AND  ON  HIS  SHRINE.  Br  the  REV.  DENIS  MURPHY, 
S.J. 

[Bead  JuNB  28,  1886.] 

Two  antiqiie  objects  have  lately  come  into  my  liands,  by  way  of  loan, 
through  the  kindness  of  their  respectiye  owners,  the  Archbishop  of 
Cashel  and  the  Bishop  of  Ardagh,  which  may  be  of  some  interest  to 
the  Members  of  the  Academy.  Both  have  reference  to  St.  Caillin, 
the  patron  of  the  Clan  O'Rourke,  as  Columkille  was  of  the  O'DonneUs 
and  Moling  of  the  MacMorroughs,  who  were  in  ancient  times  chiefs 
of  Breffney,  the  modem  counties  of  Cavan  and  Leitrim,  for  O'Dugan 
tells  us  that  ^'  hereditary  to  the  O'Rourke  is  that  kingdom."  CaiUin's 
church  and  monastery  are  still  standing,  in  part  at  least,  at  Fenagh, 
which  is  about  three  miles  to  the  south-west  of  Ballynamore  in  Cavan. 

Our  Saint's  genealogy  is  given  in  this  book  up  to  Rury,  the  grand- 
father of  Fergus  Mac  Roy,  who  lived  about  the  beginning  of  the 
Christian  era.  We  are  told,  moreover,  that  "Finnlau,  by  whom  he 
was  fostered,  commanded  him  to  go  to  Rome  to  learn  wisdom  and 
knowledge  there,"  a  command  which,  no  doubt,  was  readily  obeyed, 
since  one  of  the  most  common  practices  of  our  ancient  saints  was 
"peregrinari  pro  Christo." 

The  Martyrology  of  Donegal  says  of  him,  that  '*  he  was  the  son  of 
Niatach,  and  bishop  of  Fiadnacha  of  Magh  Rein.  He  was  of  the  race 
of  Cormac,  son  of  Fergus,  son  of  Ross,  son  of  Rudraighe.  Deidi, 
daughter  of  Tren,  son  of  Dubhtach  Mac  TJa  Lughair,  was  his  mother. 
Maedhog  of  Ferns  was  a  school-pupil  of  Caillin.  He  was  an  atte- 
nuated pious  man ;  he  was  a  virgin,  he  was  chaste.  He  was  a  burning 
fire  to  bum  the  persecutors  of  Ood  and  of  the  Church.  He  was  a  sea 
without  ebbing  in  signs  and  miracles."  His  feast-day  is  November 
18th.  None  of  our  hagiographers  have  come  down  so  far  in  the  year 
as  that :  neither  Colgan,  the  Bollandists,  nor  the  Rev.  J.  O'Hanlon. 
They  might  be  able  to  give  us  a  life  written  critically.    It  is  almost  a 

ILI.A.  PROO.,  8EB.  HI.,  VOL.  I.  21 


442  Proceedings  of  the  Royal  Irish  Academy, 

misnomer  to  call  the  contents  of  this  us.  a  life.  It  is  rather  a  list  of 
the  lands,  privileges,  honours,  and  rights  of  sanctuary  attaching  to 
Fenagh,  with  an  occasional  allusion  to  St.  Caillin. 

The  xs.  which  I  have  the  pleasure  of  suhmitting  to  the  Academy 
for  inspection  to-day  would  seem  to  be  a  copy  of  a  more  ancient  Life, 
which  the  scribe  who  wrote  the  copy  calls  '^  the  Old  Book  of  Fenagh," 
and  he  says  '^  there  was  only  poetry  in  it."  Unfortunately  it  is  im- 
perfect. The  last  folio  is  marked  48,  and  that  it  never  had  more  we 
learn  from  a  note  at  the  end  of  folio  48  h  by  the  scribe  : 

«  Finit  of  all  we  have  found  of  the  Old  Book  of  Caillin." 

It  has  at  present  only  41.  The  only  other  ancient  copy  now  in  exist- 
ence, so  far  as  we  know,  that  of  the  British  Museum,  is  also  imperfect ; 
and  though  one  supplements  the  other  to  a  certain  extent,  yet  the  full 
text  cannot  be  had  even  from  both  jointly.  Which  of  the  two  is  the 
more  ancient,  can  be  determined  with  certainty  only  by  the  inspection 
of  both.  The  editor  of  the  Life  of  St.  Caillin  thinks  the  British  Mu- 
seum copy  only  a  transcript  of  this.  Mr.  Hennessy  thinks  it  two 
centuries  at  least  older. 

The  Life  says  <'  it  was  Tadhg  that  caused  Maurice  O'Mulchonry  to 
put  this  book  in  a  narrative  form  through  the  extent  of  his  learning 
and  through  the  excess  of  his  devotion  to  Caillin."  This  was  Tadhg 
O'Roddy,  who  came  of  a  family  that  were  hereditary  comarbs  of  the 
church  and  monastery  of  Fenagh.  He  lived  in  the  beginning  of  the 
sixteenth  century,  and  was  abbot  of  Fenagh.  The  precise  date  of  the 
xs.  is  1516.  The  Life  says  of  him  that  '*  he  was  a  man  of  wisdom  and 
knowledge,  of  learning  and  jurisprudence,  a  reader  of  the  Scotic,  a 
man  who  composes  Seghda  and  oglachas,  and  who  observes  the  pri- 
vileges and  prohibitions  of  the  place  in  which  he  is,  to  wit,  that  he 
should  keep  a  house  of  general  hospitality  and  not  deny  the  face  of  a 
man,  but  be  like  an  immovable  rock  in  humanity  for  ever" — ^just 
such  a  man,  I  should  think,  as  would  make  a  scribe  undertake  and 
complete  with  a  good  will  any  task  that  would  be  set  to  him. 

I  may  add  that  this  Life  has  been  published  with  a  translation  by 
the  late  Mr.  D.  H.  Kelly,  copiously  annotated  by  Mr.  Hennessy. 
Mr.  Kelly  seems  to  have  spared  no  expense  in  its  preparation  for  the 
press  and  in  all  that  regards  the  printing.  Would  that  others  who 
can  do  so  imitated  his  example,  and  by  so  doing  rendered  accessible  to 
students  of  Irish,  both  at  home  and  abroad,  some  of  the  vast  treasures 
which  are  stored  in  this  library  and  elsewhere,  and  of  necessity  out  of 


l£vKPm[— Ancient  M8.  Life  of  8L  Caittin  ofFenagh.      443 

the  reach  of  sach  as  eaanot  come  here  to  study.  It  is  almost  ungene- 
reus  to  find  fault  even  in  the  smallest  way  with  such  a  valuable  contri- 
bution to  Irish  literature.  But  I  do  not  think  it  would  have  been 
amiss  to  have  retained  the  initial  capital  letter  for  its  own  sake,  as  also 
for  the  peculiarity  of  Irish  mediesval  Latinity  of  which  it  is  a  specimen. 

A  few  words  on  the  second  object  exhibited :  this  is  the  shrine 
of  Gaillin.  In  the  enumeration  of  the  shrines  made  by  Miss  Stokes  in 
her  very  valuable  work  on  Irish  Inscriptiona,  n.  159,  no  mention  is 
made  of  this  one.  O'Curry  has  fallen  into  a  strange  mistake  in  refe- 
rence to  it.  Having  spoken  at  length  of  the  weU-known  shrines,  the 
Domnach  Airgid  and  the  Cathach,  he  makes  mention  of  ^'  several  other 
shrines  and  reliquaries  still  remaining."  ''The  chief  of  them,"  he 
says,  '*  are  that  of  St.  Manchan,  that  of  St.  Maedog,  which  belonged 
to  the  O'Euarcs  of  BrefEney,  but  was  lately  in  the  possession  of  His 
Orace  the  Most  Eev.  Dr.  Slattery,  late  Archbishop  of  Gashel ;  and  the 
beautiful  shrine  of  St.  Gaillin,  now  or  lately  in  the  hands  of  Dr. 
Petrie." 

Much  cannot  be  said  of  it  perhaps  as  a  work  of  art.  It  has  but 
little  of  the  characteristics  of  Irish  ornamentation.  The  style  of  a 
good  part  of  it  is  rather  a  debased  Gothic.  At  the  top  is  a  figure  of 
Christ  crucified.  The  four  panels  into  which  the  upper  suiface  is 
divided  contain  each  three  figures,  the  whole  representing  no  doubt 
the  twelve  Apostles,  though  they  are  without  any  distinctive  emblems, 
each  panel  being  nothing  more  than  an  exact  facsimile  of  the  others. 
A  narrow  band  acts  as  a  kind  of  frame  for  each  of  these  ^panels,  on 
which  there  is  a  very  rich  and  varied  style  of  ornamentation  consist- 
ing partly  of  figures  and  partly  of  interlaced  scroll-work.  This,  the 
lettering,  and  the  bosses  on  the  corner  clamps,  are  in  niello  work  of  a 
very  superior  kind.  Stones,  mostly  cornelian  and  spar,  are  placed  at 
intervals  immediately  outside  these  bands ;  and  in  the  centre  a  piece  of 
spar  much  larger  and  higher  than  the  rest.  Bound  the  edge  there  is  an 
ornament,  running  from  a  stem  ending  in  a  six-leaved  flower,  a  thing 
wholly  foreign  to  ancient  Irish  art.  On  the  back  we  have  the  usual 
plate  with  incised  crosses,  such  as  we  see  in  the  Cathach  and  other 
shrines  in  the  Museum.  Here,  too,  we  have  that  strange  irregularity 
both  in  the  position  and  outline  of  each  of  the  crosses  as  well  in  the 
pattern  of  the  whole  plate. 

Bound  the  edge  of  the  upper  and  lower  surface  there  is  an  Irish 
inscription  in  capital  letters,  partly  Gk)thic,  partly  Irish ;  those  on  the 
upper  edge  being  less  than  half  the  size  of  the  lower.  It  begins  at 
the  left  hand  of  the  figure  below,  runs  round  the  edge  of  that  surface, 
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and  is  continned  at  the  back.     The  letters  face  inwards.    It  reads 
thus : — 

ORAID  I  DON  I  MFIR  i  DO  i  CVMDAIQH  i  AN  :  MINNSA  :  CAIL 
LIN  I  ADHON  I  BRIAN  i  MAC  :  EOQAIN  : 

RVAIRC  I  AQVS  i  MARQREITE  i  INQIN   i 

HBRIAN   !  AQVS  t   DOBI   i  AOIS  :  AN 

TIGEARNA  :  AN   :  TAN   : 

SOIN  :  SE  :  BLIANA 
DEC   :   AR  :   XX   :   AR   :    M   :   AR 

CCCCC  :  AIB^:  A  MARIA 

which  may  be  translated  thus : — 

"  Pray  for  the  man  who  covered  the  shrine  of  Gaillin,  that  is, 
Brian,  son  of  Owen  Ruarck,  and  for  Margaret,  daughter  of  O'Brian. 
And  the  year  of  our  Lord  then  was  moccoczxxyi.  A  Hail  Mary  for 
their  souls." 

The  plates,  both  upper  and  lower  and  the  sides,  are  made  in  sepa- 
rate pieces,  the  whole  being  fastened  yery  securely  by  means  of  solid 
clamps,  which  are  themselves  fixed  on  with  long  brass  nails ;  the  inside 
is  lined  with  oak.  From  the  way  in  which  this  has  been  shaped  and 
hollowed  out,  it  is  evident  that  it  was  used  to  hold  a  book  or  relics,  or 
perhaps  both.  As  a  fact,  we  find  in  the  life  of  Gaillin  that  ''  he 
brought  with  him  numerous  remains  and  relics  when  coming  from 
Eome,  to  increase  the  honour,  respect,  and  right  of  sanctuary  of  his 
fair  church  of  Fenagh  of  Magh  Eein.  The  relics  which  Gaillin 
brought  with  him  from  Rome  were  the  relics  of  the  eleven  Apostles, 
and  the  relics  of  Martin,  and  of  Lawrence,  and  of  Stephen  the  Martyr. 
These  are  the  relics  which  he  subsequently  ordered  to  be  covered  and 
enclosed  in  a  shrine."  Possibly  it  is  in  reference  to  these  relics  of  the 
Apostles  that  the  figures  mentioned  above  have  been  placed  on  this 
shrine. 

If  it  ever  contained  the  Life  of  St.  Gaillin,  it  must  have  been 
the  ancient  one  of  which  that  now  exhibited  is  a  copy.  This,  though 
written  some  ten  years  before  the  shrine  was  made,  could  not  by  any 
possibility  fit  in  it.  Neither  could  the  copy  in  the  British  Museum, 
for  I  have  had  it  measured.    It  is  9^  inches  in  length  by  6^  in  width. 
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This  would  allow  it  to  fit  in  the  box  if  there  were  no  wood  inside ; 
but  it  is  evident  that  the  wood  was  part  and  parcel  of  the  original 
shrine,  which  was  much  too  small  for  either  of  the  copies.  I  may 
remark  here  that  most  of  the  shrines  now  in  existence  were  made  for 
keeping  books.  However,  there  is  one  at  least,  the  Fiacal  Padruig, 
which  was  made  for  relics;  and  St.  Manchan's  shrine  still  contains 
a  portion  of  his  bones. 

The  date  of  the  inscription  will  easily  determine  which  of  the 
O'Eourkes  got  the  shrine  made.  In  Archdall's  Peerage^  ii.  24,  we 
find  that  Margaret,  eldest  daughter  of  Turlogh  Donn  O'Brien,  who 
was  inaugurated  King  of  Thomond  in  1498,  married  Brian,  Chief  of 
the  O'Eourkes.  Frequent  mention  is  made  of  this  Owen  in  the  Annals 
of  the  Four  Master 8.  For  instance,  in  1536  :  Brian,  son  of  Owen,  who 
was  son  of  Tieman  0*Rourke,  was  styled  The  O'Rourke ;  and  in  1540 : 
"  the  Castle  of  Leitrim,"  probably  Dromahaire  Castle  still  standing, 
"  was  erected  by  O'Rourke,  Brian,  the  son  of  Owen,  while  a  great  war 
was  waged  against  him  on  every  side ;  and  his  own  son  and  a  party  of 
the  men  of  Breffney  were  at  war  with  him.  He  finished  the  Castle  in 
a  short  time,  and  destroyed  a  great  portion  of  Moylurg  on  his  oppo- 
nents." And  in  1545  :  "a  great  war  was  between  O'Rourke  (Brian 
Ballagh,  the  son  of  Owen)  and  his  own  brother  by  his  mother's  side, 
namely  Teige,  son  of  Cathal  Oge  O'Connor,  lord  of  Sligo."  His  death 
is  recorded  in  the  year  1562 :  *'  O'Rourke  (Brian  Ballagh,  son  of  Owen), 
the  senior  of  Sil  Feargna,  and  of  the  race  of  Aedh  Finn,  a  man  whose 
supporters,  fosterers,  adherents,  and  tributaries  extended  from  the 
Caladh  in  the  territory  of  Hymany  to  the  fertile,  salmon  full  Drowes, 
the  boundary  of  the  farfamed  province  of  Ulster,  and  from  Granard  in 
Teffia,  to  the  strand  of  Eothuile  in  Tireragh  of  the  Moy,  who  had  the 
best  collection  of  poems,  and  who,  of  all  his  tribe,  had  bestowed  the 
greatest  number  of  presents  for  poetical  eulogies,  died  in  consequence 
of  a  fall ;  and  his  son  Hugh  Gallda  was  installed  in  his  place." 

The  Four  Masters  make  no  mention  of  his  wife's  death.  Archdall, 
in  his  Monasticon,  says  she  founded  the  monastery  of  Crevelea  on  the 
western  side  of  Lough  Oill,  opposite  the  O'Eourkes'  castle  of  Droma- 
haire. This  has  been  the  burial-place  of  the  O'Rourke  family  ever 
since. 

I  will  only  add  that  I  am  not  without  a  hope  of  obtaining  these 
two  pieces  of  antiquity,  if  not  as  gifts  for  the  library  and  museum  of 
the  Academy,  at  least  as  deposits,  not,  I  trust,  to  be  soon  revoked. 

P.  S. — Since  the  above  was  written  the  ms.  has  been  acquired  by 
purchase  for  the  Library  of  the  Academy,  and  is  now  kept  there. 
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XXXIX. 

ON  THE  OCCTTERENCE  OF  IDOCRASE  IN  THE  COUNTY 
MONAGHAN.  Br  Peofessor  J.  P.  O'EEILLY,  Royal  CoUege 
of  Science,  Dublin. 

[Read  Apeil  28,  1890.] 

Lf  October  of  1888  I  received,  from  Dr.  Hall,  of  Monagban,  a  sample 
of  an  iron  and  manganese  deposit  wbicb,  as  be  informed  me,  occxirs  in 
tbe  townland  of  Calliagb,  county  Monagban.  Tbe  specimen  forwarded 
presented,  along  witb  tbe  well-marked  iron  ore,  wbat  appeared  to  be 
a  tbin  rib  or  vein  of  quartz,  penetrated  by  a  straw-  or  boney-coloured 
mineral,  baving  a  lamellar,  irregularly-radiated  structure,  in  places 
distinctly  plumose,  wbicb  passed  into  tbe  black  ferruginous  portion. 
Tbis  boney-coloured  mineral  I  determined,  from  its  density,  3*3407, 
and  its  bardness,  about  5,  to  belong  to  tbe  epidote  group  ;  and  tbrougb 
tbe  kindness  of  Professor  Hartley,  I  was  enabled  to  bave  it  analysed 
by  Mr.  L.  T.  Spencer,  tben  an  associate  student  of  tbe  college.  Tbe 
results  were  communicated  to  me  in  June,  1889,  and  are  as  follows : — 

Silica, 4006 

Alumina, 16-03 

Lime,       37*46 

Ferric  oxide, 4*23 

Manganous  oxide, 1*16 

Cupric  oxide, 0*21 

Soda, 100 

Loss  of  moisture  on  beating  to  redness,  2*07 

102*22 
Tbe  following  formula  was  deduced  from  tbis  constitution  : — 

7  SiO>  2  (Fe»0»,  A1»0»),  7  (CaO,  MnO,  CuO), 
or,  approximatively, 

3  (CaO,  MnO,  CuO)  (Fe«0»,  A1«0»)  3  SiO«, 

or,  generally, 

3M'0,  M""^*,  3SiO^ 
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In  Zirkel's  11th  edition  of  NaumannU  Mineralogy^  1881,  p.  528, 
the  constituents  of  Yesuvian  or  Idocrase  are  given  as  ranging  in  the 
best  analyses,  as  follows  : — 

Silica, 37  to  39 

Alumina, 13  ,,   16 

Ferric  oxide,     ....  4  „     9 

Lime, 33  „  37 

Alkalies, 0   „    1 

The  figures  resulting  from  Mr.  Spencer's  analysis  are  practically 
within  these  limits.  Zirkel  adds  that,  in  the  cherry-blood  red  variety 
from  Johnsberg,  Silesia,  3*23  of  MnO  was  determined  by  Yon  Lasaulx. 
Dana  gives  a  series  of  analyses  for  the  mineral,  and  mentions  the 
variety,  "  Xanthite^^^  a  yeUowish-brown  Yesuvian  from  near  Amity, 
N.  T.,  which  contains  2*8  MnO,  while  a  manganous  variety  from 
St.  Marcel,  Piedmont  (where  ores  of  manganese  occur),  has  a  sulphur- 
to  honey-yeUow  colour,  which  fairly  corresponds  with  that  of  the 
Monagluin  specimen.  This  may,  therefore,  be  regarded  as  a  Xanthite 
variety  of  Idocrase.  The  presence  of  water,  from  0  to  2*73  per  cent., 
is  noted  in  the  series  of  analyses  given  by  Dana ;  and  its  presence  is 
usually  attributed  to  partial  decomposition  of  the  Idocrase  mineral. 
This  decomposition  is  quite  apparent  in  places  in  the  Monaghan 
specimen. 

As  Idocrase  is  not  of  common  occurrence  in  Ireland,  it  may  be 
interesting  to  note  the  localities  in  which  it  has  been  already  observed. 
(For  the  earlier  notices  of  the  mineral  I  am  indebted  to  Dr.  Hyland, 
of  the  Geological  Survey.) 

1812.  Stephens-Fitton,  "Notes  on  the  Mineralogy  of  part  of  the 
Vicinityof  Dublin"  (London,  1812),  p. 45.  Yesuvian ( Idocrase,  Hauy), 
Kilranelagh,  Co.  Wicklow,  seemingly  in  a  loose  boulder,  the  author 
observing,  that  ''  appearances  render  it  probable  that  they  were  not 
hx  from  the  natural  place." 

1826.  Giesecke,  '*  Account  of  a  Mineralogical  Excursion  to  the 
Centre  of  Donegal,"  p.  23.  Barony  of  Boylagh  and  Bannogh,  bacil- 
lary  Idocrase  of  yellowish-brown  and  greenish-yellow  colour  from 
Lough  Anure,  in  the  Bosses,  I^.-W.  Donegal.  (This  is  a  vein  in 
granite.) 

1858.  Greg  and  Letsom,  in  their  '^  Manual  of  Mineralogy,"  p.  101, 
mention  as  Irish  localities,  Derryloaghan,  Barnes'  Gap,  near  Eilma- 
crenan,  near  Lettermacherward ;  Bunbeg,  Gweedore  (in  crytalline  dolo- 
mite). 

1861.  Bristow,  in  his  "  Glossary  of  Mineralogy,"  mentions  as  Irish 
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localities,   Derryloaghan,   Co.  Donegal  (in  prisms  of  a  hair-brown 
colour),  and  also  Bunbeg  and  Gweedore. 

During  the  past  Easter  vacation  I  was  able  to  revisit  the  locality, 
and  determine  more  accurately  the  conditions  under  which  the  mineral 
occurs.  The  townland  of  Calliagh  (pronounced  KdlUy^h  by  the  inha- 
bitants) lies  nearly  in  the  cenbre  of  a  triangle  of  which  Ballybay, 
Newbliss,  and  Monaghan  are  the  summits,  and  may  be  reached  by  car 
from  one  or  other  of  these  points  in  about  an  hour's  drive.  The  country 
presents  a  succession  of  hills,  rather  flatly  conical  than  round,  with 
patches  of  bog,  bog-land,  streams,  or  small  lakes  between  them .  It  rises 
to  an  elevation  of  about  700  to  800  feet  in  the  neighbourhood  in  question* 
The  townland  is  shown  on  the  6-inch  map  of  the  Ordnance  Survey 
Sheet,  No.  18,  of  the  Co.  Monaghan ;  and  the  point  where  the  mineral 
occurs  is  marked  thereon  as  '^  Quarries."  (Its  latitude  and  longitude 
are,  N.  lat.  54°  11'  5",  and  W.  long.  7°  1'  45".)  Lying  at  a  height  of 
about  680  feet  above  the  sea  level,  and  forming  part  of  a  ridge  which 
extends  for  several  miles  N.N.E.  and  S.S.W.,  it  affords  extensive 
views  on  nearly  everj'  side.  About  1053  feet  east  of  the  quarry  is  the 
point  known  and  marked  as  the  '^  Oiant's  Grave,"  with  an  altitude  of 


706  feet.     The  Quarry  forms  the  summit  of  the  hill  known  locally  as 
Logwood  Hill  (as  well  as  I  could  catch  the  pronunciation  from  my 
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gnide) ;  but  there  is  no  name  marked  for  it  on  the  6-inch  Survey  map. 
It  appears  as  an  excavation  or  cutting,  having  a  length  of  about 
25  yards  (in  the  direction  of  the  lode  and  hill),  about  5  yards  broad, 
and  about  4  feet  mean  depth.  The  beds  of  Cambrian  slate  rock  which 
axe  here  transformed  into  an  ore  of  iron  and  manganese,  have  a  direction 
about  N.N.E.,  and  dip  to  the  E.S.E.  at  abont  16°  to  20°.  Further  to 
the  S.E.,  in  the  direction  of  Ballybay,  the  strata  having  much  the 
same  direction,  dip  at  higher  angles  of  45°  to  60°,  and  in  places  appear 
to  be  nearly  vertical.  On  the  S.E.  side  of  the  cutting,  the  highest 
side,  occur  two  thin  lodes,  separated  by  an  interval  of  about  2  feet,  in 
the  more  S.E.  of  which  the  Idocrase  occurs.  This  lode  presents  a 
thickness  of  about  3  inches,  and  has  a  direction  of  I^.  28°  E.j  and  a 
dip  E.S.E.  at  about  60°,  the  direction  being  seemingly  that  of  the 
ranges  figured  on  Griffith's  Map  of  Ireland,  as  occupying  the  greater 
part  of  the  surface  of  the  Go.  Gavan.  It  might  consequently  be 
inferred  that  parallel  fissures  and  lodes  exist  in  these  ranges,  and  that 
they  may  be  metalliferous.  The  containing  rock  is  the  ore  of  iron 
and  manganese  already  referred  to,  and  which  has  been  reported  on 
by  Mr.  W.  Adeney,  Curator  of  the  Collections  of  the  Royal  University 
of  Ireland,  as  containing  from  33*4  to  42*2  per  cent,  of  ferric  oxide, 
and  from  5*9  to  7*55  per  cent,  of  manganese  peroxide.  By  his  kind- 
ness I  am  enabled  to  give  the  complete  analysis  of  a  sample  of  the  ore 
as  it  occurs  in  the  immediate  vicinity  of  the  quartz  lode  in  the  Quarry. 
He  describes  the  sample  as  foUows : — "  Taken  from  the  S.-W.  comer 
of  the  Quarry,  soft,  and  easily  broken  up ;  purple-brown  in  colour, 
giving  a  red  streak."  This' sample  proved  the  richest  in  iron,  and  a 
complete  analysis  was  therefore  made  of  it. 


SoLXTBLB  Portion. 


Ferric  oxide,    .     .     . 
Alumina,     .... 
Manganese  peroxide, 
Cobaltous  oxide,    .     . 
Nickelous  oxide,    .     . 

Lime, 

Magnesia,    .... 
Phosphoric  acid,    .     . 
Water  expelled  at  120°  C, 
Loss  on  gentle  ignition. 
Insoluble  matter,  ignited, 


42-20  per 
7*65 
6-24 

003 

0*35 
0-21 
003 
3*21 
3*21 
3700 


cent. 


100*29 
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Insoluble  Matieb. 

Silica  and  tdtanic  acid  (trace),  .  29*51  79*7  per  cent 

Ferric  oxide  and  alumina,    .     .  4*74  12*9      ,, 

Lime, 0*79        2*2       „ 

Manganons  oxide  and  magnesia,  0*87        2*3      „ 

.  Soda  and  potash, 1*09        2*9      „ 

37-00    1000 

It  is  interesting  to  compare  this  analysis  of  the  insoluble  matter 
with  those  of  the  orthoclase  felsites,  No.  2  and  No.  9,  given  by  Dana 
("  System  of  Mineralogy,"  6th  edition,  p.  358). 

No.  2.  No.  9. 

Silica, 81-24  79-55 

Alumina,     ...*..  9*78  11*31 

Ferric  oxide, 0*64  0*42 

Magnesia,    ......  0*21  0*10 

Lime, '   .  0*78  2*52 

Soda, 3*34  3*68 

Potash, 3*10  2*38 

Water, —  0*69 

99*09       100-65 

As  the  insoluble  portion  of  the  sample  analysed  by  Mr.  Adeney 
was  probably  the  part  of  the  rock  relatively  unaltered,  it  may  be 
presumed  that  the  containing  rock  is  really  an  altered  felsite,  and  in 
this  respect  is  comparable  with  certain  of  the  Cambrian  rocks  which 
occur  in  the  vicinity  of  Dublin.  Judging  it  might  be  of  interest  to 
have  the  quartz  vein  assayed  for  gold,  I  forwarded,  in  November  of 
1888,  samples  of  the  iron  ore  and  quartz  to  Mr.  F.  Glaudct  of  London, 
and  he  reported  having  found  traces  of  gold  in  the  samples  assayed. 

The  precise  limits  of  the  deposit  have  not  been  clearly  determined ; 
but  from  trials  made  m  the  neighbourhood  of  the  Quarry,  there  can  be 
no  doubt  but  that  it  extends  over  a  sufficiently  large  surface  to  allow  of 
its  being  worked  industrially  if  the  ore  could  be  utilized  for  the  pro* 
duction  of  iron.  That  it  is  intimately  related  to  the  quartz  lodes 
described,  can  hardly  admit  of  a  doubt ;  and  that  thermal  action  was 
the  essential  cause  of  the  alteration  of  the  rock  is  an  inference  which 
may  be  fairly  drawn  from  the  nature  of  the  ore  and  its  associations. 
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XL. 


ON  A  SERIES  OF  COLOXIRED  DRAWINGS  OF  SCRIBED 
STONES  IN  THE  LOUGH  CREW  CAIRNS,  BY  THE 
LATE  G.  V.  DU  NOYER.  WITH  REMARKS  BY  W. 
FRAZER,  F.R.C.S.I. 

[Read  Apbil  28,  1890.] 

Ak  extensiye  series  of  coloured  drawings,  made  by  the  late  George 
V.  Du  Noyer,  representing  stones  with  remarkable  sculpturings  dis- 
covered in  a  group  of  Cairns  situated  on  the  summits  of  the  Lough 
Crew  Hills,  County  Meath,  came  into  my  possession  some  time  since. 
They  were  intended  to  illustrate  a  work,  giving  full  descriptions  of 
the  Cairns,  by  Eugene  Conwell,  M.R.I.A.,  who  had  the  good  fortune 
to  discover  them  in  the  year  1863.  He  read  three  Papers  to  this 
Academy  relating  to  their  history  on  23rd  May  and  14th  November, 
1864,  and  on  the  26th  February,  1865;  and  in  July,  1867,  Mr.  Du 
Noyer  was  engaged  to  delineate  them  with  a  view  to  their  future 
publication  in  extenso — ^a  project  that  was  never  carried  out  owing 
to  Mr.  Conwell's  removal  to  the  South  of  Ireland,  and  his  subsequent 
death.  The  value  of  Mr.  Conwell's  discovery  was  enhanced  by  these 
Cairns  having  escaped  the  notice  of  the  Government  surveyors,  who 
should  have  recorded  their  presence  on  the  Ordnance  Maps. 

Mr.  Conwell  in  one  of  his  Papers  enumerated  and  gave  a  map 
representing  80  distinct  Tumuli  scattered  along  the  crests  of  these 
Lough  Crew  Hills,  all  of  which  were  carefully  explored  by  him,  and 
their  stones  enumerated  in  detail  whenever  he  found  they  presented 
scribings. 

Another  of  his  Papers  describes  the  Cairn  he  marked  T  on  the 
map,  the  principal  one  of  this  group  which  he  was  induced  to  designate  as 
the  Tomb  of  Ollahm  Fodhla,  believing  the  entire  group  represented  the 
missing  burial-ground  of  Tailten,  the  graves  of  the  Royal  TJltonian  race. 
This  Academy,  in  its  Proceedings,^  12th  February,  1872,  has  figured  all 

^  Proc.,  2iid  Ser.,  Polite  Lit.  and  Antiq.,  Vol.  i.,  p.  72. 
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the  scribed  stones  found  within  this  special  Cairn  in  small  wood-cuts,  and 
also  the  '^  Hag's  Chair,"  a  conspicuous  stone  situated  on  the  brow  of  the 
hill  in  front  of  the  great  Cairn  T.  The  Academy  obtained,  through 
Mr.  Conwell,  from  Mr.  Naper  of  Lough  Crew,  owner  of  the  land,  all 
the  objects  found  in  his  explorations.  As  these  are  fully  described 
and  safely  preserred  in  the  Museum,  it  is  unnecessary  for  me  to  do 
more  than  recall  the  fact.  Steps  were  also  taken  for  publishing  in  our 
Transactions  a  full  account  of  the  rest  of  these  Cairns,  for  four  rude 
lithographic  plates  were  executed.  These,  I  am  happy  to  assure  our 
Members,  never  appeared,  as  they  would  have  reflected  little  credit  on 
us  so  far  as  artistic  appearance  goes.  It  would  be  needless  to  acknow- 
ledge the  debt  we  owe  to  Mr.  Conwell  for  his  discovery  and  investiga- 
tion of  this  series  of  Cairns — by  far  the  most  important  antiquarian 
discovery  of  inscribed  prehistoric  monuments  ever  made  in  Great 
Britain  or  Ireland — or  for  the  commendable  care  with  which  he  had 
the  strange  graven  marks  found  upon  the  stones  recorded.  Stones 
inscribed  in  a  similar  manner,  though  comparatively  few  in  number, 
have  been  long  known  in  the  Cairns  of  New  Grange  and  Dowth  ;  but 
we  must  go  to  France,  to  the  Tumulus  of  Gavr  Inis,  to  And  any  pre- 
historic monument  of  equal  importance  to  these  Cairns  on  the  Lough 
Crew  Hills ;  not  from  their  size,  for  Dowth  and  New  Grange  are,  in 
this  respect,  of  premier  rank,  but  for  the  multiplicity  of  stones  bearing 
scribings,  and  to  the  amount  of  markings  they  contain. 

The  Government  of  France  have  published  good  and  reliable 
engravings  of  the  inscribed  stones  found  on  the  Cairn  at  Gavr  Inis, 
and  we  can  compare  them  with  our  own  series.  If  it  were  not  for 
the  discovery  of  these  drawings  made  for  Mr.  Conwell  by  Du  Noyer, 
they  might  have  again  been  forgotten ;  and  I  consider  it  a  piece  of 
singular  good  fortune  that  they  came  into  my  possession  after  being 
lost  for  several  years. 

The  fidelity  of  Du  Noyer  in  sketching  archseological  remains  is 
well  known  :  he  was  an  artist  of  considerable  ability ;  he  was,  further, 
a  skilful  and  discriminating  antiquary,  and  subordinated  his  artistic 
talents  to  a  literal  representation  of  what  he  saw  before  him.  It  is 
this  which  makes  his  drawings  so  valuable,  constituting  them  reliable 
records  in  the  present  instance  of  scribings  liable  to  destruction  from 
exposure  to  weathering  and  neglect ;  or  worse'  still,  to  the  risk  of 
injury  from  ignorant  and  careless  visitors — the  greatest  enemies  of 
such  easily  destroyed  objects. 

This  Academy  has  received  from  Mr.  Du  Noyer  many  valuable 
gifts.    He  completed  in  the  intervals  of  his  laborious  occupation  on 
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the  Geological  Survey  an  extensive  collection  of  drawings,  suffi- 
cient to  fill  twelve  folio  volumes,  which  he  presented  to  us.  They 
form  a  body  of  Irish  Antiquarian  Literature  priceless  for  reference 
and  consultation,  and  constitute  a  special  feature  in  our  Library.  I 
wish  we  could  publish  in  an  appropriate  manner  this  collection  which 
I  have  much  pleasure  in  exhibiting  of  the  Lough  Crew  inscribed 
stones,  illustrated,  as  far  as  possible,  by  Mr.  Conwell's  descriptions. 
Whether  the  Cairn  T  which  he  described  so  fully  be  the  Tomb  of 
Ollahm  Podhla,  or  the  lesser  Cairns  grouped  around  are  the  resting 
places  of  the  ftoyal  Ultonian  race,  signifies  little.  The  identification 
of  the  site  itself  with  Tailten  and  its  historic  fair  is  a  matter  altogether 
of  opinion,  and  must  be  approached  in  a  different  form  of  discussion. 
We  have  a  plain  duty  to  perform  by  endeavouring  to  place  on  permanent 
record  this  series  of  scribed  stones  rivalling  the  great  monument  of 
Brittany  at  Gavr  Tnis,  and  surpassing  all  other  remains  of  a  similar 
character  yet  discovered  in  Ireland.  Let  posterity,  if  they  are  able, 
decipher  the  true  meaning  of  such  elaborate  scribings,  and  unravel 
the  lost  history  of  the  race  by  whom  they  were  produced,  and  who 
they  were  that  buried  their  dead  in  such  remarkable  tombs. 
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XLI. 

NOTE   ON   MEDALS   OF   ST.  VEKGIL  AND  ST.  RUDBERT, 
STRUCK  AT  SALZBURG.    By  W.  FRAZER,  F.R.C.S.I. 

[Bead  Ap&il  28,  1890.] 

The  Biahop  of  Down  and  Connor,  on  February  23,  1863,  read  a  com- 
munication, published  in  our  Proceedings  (vol.  yiii.,  p.  295),  upon  ''Two 
Irish  Missionary  Saints  of  the  Seventh  C^itury,''  and  exhibited  a 
silver  crown  piece  of  Salzburg  of  the  year  1668,  which  bore  the  names 
of  two  distinguished  Lish  missionaries.  Saints  Vergil  and  Rudbert. 
Saint  Rudbert,  or  Rupert,  whose  name  Colgan  supposed  to  be  a  German 
form  of  Robapcach,  went  to  Germany  from  "Western  Europe,  and 
died  at  Salzburg,  March  27,  718.  Yergelius,  a  celebrated  philoso- 
pher known  by  the  appellation  Solivagus,  went  from  Ireland  to  Ger- 
many about  the  year  770,  and  became  Bishop  of  Salzburg.  His  death 
is  noted  in  the  AnnaU  of  Ulster  to  have  occurred  a.d.  788,  and  the 
"Four  Masters,"  under  a.d.  784,  more  fully  record  the  event : — 
«  Fergil,  that  is  the  Geometer,  Abbot  of  Achadbo  and  Bishop  of 
Salzburg,  died  in  Germany  in  the  thirteenth  year  of  his  Episcopate." 
''  He  was  canonized  a.d.  1233,  by  Pope  Gregory  IX.,"  and  his  festival 
is  the  27th  of  November. 

In  connexion  with  St.  Rudbert  I  desire  to  exhibit  a  small  square 
silver  medal,  with  loop  for  suspension,  having  on  one  side  the  arms  of 
the  then  Prince  Bishop  of  Salzburg,  Maximilian  Gandolph,  which  was 
struck  in  the  year  1669.  On  the  opposite  side  of  the  medal  is  a  figure 
of  a  seated  bishop,  with  crook  and  mitre,  holding  a  globe,  and  inscribed, 
''  s.  BVDBSSTVS  EPI6  SAUSB  1 669,"  wbich  was  struck  a  year  subsequent 
to  the  crown-piece  recorded  by  the  Bishop  of  Down  and  Connor  The 
figures  (i)  underneath  the  seated  bishop  show  that  it  was  intended 
for  a  coin  as  well  as  a  medal. 

Of  greater  interest  is  a  large  and  much  finer  medal,  struck  a.d. 
1628,  which  commemorates  the  transference  of  the  relics  of  Saints 
Rudbert  and  VerglL,  on  the  24th  September,  to  the  newly  erected 
cathedral  of  Salzburg,  inscribed,  "as  bvpertvs  et  vebgilivs  paiboni 
TBAKSFEBViHTB  24  SEPT."    There  are  four  bishops,  robed,  accompanying 


Frazer— On  Medah  of  St.  Vergil  and  St.  Budbert.      455 

the  relics,  and  carrying  them  in  a  reliquary  supported  on  long  poles  : 
they  hear  short  episcopal  staves  ending  in  open  horse-shoe  termina- 
tions. Indications  of  four  more  hishops  supporting  the  opposite  side 
of  the  poles  are  visiblej  and  underneath  the  reliquary  are  children, 
with  censers,  burning  incense.  The  reverse  of  the  medal  displays  two 
bishops  fully  attired  (three-quarter  lengths)  bearing  up  the  new 
cathedral,  with  the  date  16-28  at  its  side,  and  underneath  the 
armorial  bearings  of  the  Bishop  of  Salzburg,  the  inscription  being, 
''  25  SSPT  jl  pabide  abchie  sccles  xetbof  salisb  dedicatyb,"  the 
church  being  dedicated  on  the  day  subsequent  to  the  transference  of 
the  relics. 

It  appears  desirable  to  record  these  medals  in  honour  of  dis- 
tinguished  Irish  missionaries,  as  a  supplement  to  the  Paper  already 
published  in  our  Frootedinga  by  the  Bii^op  of  Down  and  Connor. 
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XLU. 

REPOKT  ON  THE  FISHES  OBTAINED  OFF  THE  SOUTH- 
WEST COAST  OF  IRELAND  DURING  THE  CRUISES  OF 
THE  "LORD  BANDON"  AND  THE  "FLYING  FALCON," 
1886  AND  1888.  Bt  R.  F.  SCHARFF,  B.  So.,  Ph.D.9 
M.R.LA. 

[Bead  Mat  12,  1890.] 

1886. 

Thb  Expedition  of  1886  was  rather  barren  in  its  results  as  regards 
Fishes.  The  only  noteworthy  captures  were  the  Fork-beard  {PhyeU 
hknnioideSf  Briinn)  and  Sehastes  daetyhpUra  (de  la  Roche).  The  latter 
has  recently  been  described  by  Dr.  Giinther  as  new  to  the  British  Fauna 
{Ann,  and  Mag,  Nai,  ffut.^  6th  series,  vol.  4).  I  have  since  re-exa- 
mined the  numerous  specimens  in  the  Dublin  Museum  collection  of 
what  was  hitherto  believed  to  be  Sehastes  norvegicusy  and  find  that 
they  all  agree  with  the  description  of  Sehastes  dactyloptera.  Therefore 
it  is  a  well-known  form  off  the  West  coast  of  Ireland,  whilst  the 
genuine  Sehastes  norvegicus  has  never  been  obtained  off  the  Irish  coast. 

Of  the  Fork-beard,  which  belongs  to  the  cod  family,  only  a  few 
specimens  had  previously  been  obtained  from  Irish  waters. 

The  following  is  a  complete  list  of  the  species  obtained  during  the 
expedition  of  1886  : — 

Sehastes  dactyloptera^  de  la  Roche.  One  adult  and  two  young  speci- 
mens. 

Long-spined  BuU-head — Cotttu  huhalis,  Euphr.  One  young  specimen 
from  Station  26 ;  another  without  special  mention  of  locality. 

Common  Dragonet — Calltanyfnus  lyra,  L.  One  young  specimen  from 
Station  26. 

Butter-fish — Centronotus  gunellus,  L.     Two  young  specimens. 

Whiting — Qadus  merlangus,  L.  One  young  specimen  (Station  50),  with 
two  small  parasitic  crustaceans  adhering  to  the  head. 

Whiting  'Poutr^Gadus  luseus,  Willughby.    One  young  specimen. 
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Fork-beard — Phyeis  hlmnioidssy  Briinn.     Three  specimens. 
Three-bearded  Eockling — Motella  trieirrata,  Bl.    Three  young  speci- 
mens from  Yalentia  harbour. 
Pive-bearded  Bockling — Motella  mustela,  L.     One  young  specimen. 
WhiS — Rhombus  megastoma,  Donov.     One  young  specimen. 
Scald-fish — Arnoglossw  latema,  Walb.     One  specimen  from  Station  3. 
Plaice — Pleuroneeies  platessa,  L.    One  young  specimen  from  Station  26. 
B&h—Fleuroneetes  litnanda,  L.     One  young  specimen  from  Station  40. 
Smooth  D&h—PlsuronecUs  tnierocephtdus,  Donov.   One  young  specimen. 
Worm  Pipe-fish — Nsrophis  lumhrieiformis,  WiUugh.     One  specimen. 

1888. 

The  greatest  depth  reached  in  the  expedition  of  1888  was  1080 
&thoms ;  and  the  result  was  very  gratifying.  A  specimen  of  one  of 
the  most  typical  deep-sea  families  of  fishes  (AlepocephalidsB)  was 
brought  up  in  the  trawl.  Another  interesting  form  (Stomias)  disco- 
vered, is  a  beautiful  example  of  a  deep-sea  fish  with  luminous  organs. 
These  organs,  which  are  present  in  two  rows  of  eye-like  spots,  have 
been  minutely  described  by  Lendenfeld  in  Dr.  Giinther's  Report  on 
the  Deep-sea  Pishes  collected  by  the  Challenger  expedition.  Dr.  Giin- 
ther  believes  that,  in  the  more  specialized  luminous  organs,  production 
of  light  is  subject  to  the  will  of  the  fish,  and  that  they  are  used  by 
them  as  '^  bull's-eyes."  Deep-sea  fishes,  such  as  Macrurus,  of  which 
also  a  specimen  has  been  obtained,  have  their  muciferous  system  well 
developed ;  and  as  they  have  no  luminous  organs,  it  is  supposed  that 
the  mucus  of  the  fish  supplies  the  luminosity.  The  Stomias,  referred 
to  above,  possess  a  barbel,  tipped  with  a  diffuse  patch  of  luminous 
substance  which,  according  to  Dr.  Giinther,  may  act  as  a  lure  to  other 
fishes. 

Most  of  the  deep-sea  fishes  are  either  black,  pink,  or  silvery. 

One  littoral  species  of  fish  (Gobius)  is  new  to  science,  and  the 
species  of  Haloporphyrus  is  new  to  the  Irish  deep-sea  Pauna. 

The  following  fishes  were  collected  : — 

Ked  Gurnard — TVigla  cueulus,  Bloch.     One  half-grown  specimen  from 

33  fathoms.  Station  2,  and  another  from  24  fathoms,  Station  71. 

Common  Bngonetr^Callionytnus  lyra,  L.     One  adult  male  specimen 

from  24  fathoms,  Station  71,  and  a  young  one  from  33  fathoms. 

Station  2. 
Freckled  Goby — Oohius  minutuSy  L.     One  specimen  from  24  fathoms, 

Station  71,  and  another  from  5  fathoms,  Station  70. 
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Gohius  fnaerolepiey  nov.  spec. 
D.  6  I  16.     A.  16.     P.  16.     C.  3  I  18  I  3. 


The  length  of  the  head  is  one-fourth  of  the  total  length  of  the 
body  (without  caudal  fin).  Eye,  one-third  of  the  length  of  the  head. 
The  width  of  the  interorbital  space  equals  one-fifth  of  the  diameter  of 
the  eye.  Scales  large  and  deciduous ;  eight  in  a  transverse  row  between 
the  first  dorsal  and  the  commencement  of  the  anal  fin.  The  first  ray 
of  first  dorsal  filiform ;  caudal  fin  pointed.  Stripes  of  minute  warts 
on  the  side  of  the  head ;  throat  scaleless. 

The  colour  of  the  specimen  in  the  spirit  is  light-brown,  with  a 
yellow  tinge  on  the  under  side  of  the  body.  There  are  a  few  dark  spots 
on  the  lateral  line. 

A  single  specimen  of  this  species  wbb  obtained  in  6  fathoms 
(Station  70)  on  the  S.-W.  coast  of  Ireland.  Total  length  78  m.m. 
to  the  root  of  the  caudal  61,  length  of  head  17. 

This  species  somewhat  resembles  the  Mediterranean  Gohius  josoj  L., 
but  difPers  from  it  in  the  shape  of  the  head,  the  larger  scales  and  more 
numerous  fin  rays.  The  Norwegian  Gohius  scorpioideSy  CoUett  {Fork. 
Vidensk,  8ehk,y  Christiania,  1874),  has  the  large  scales  and  shape  of 
the  head  in  common  with  G.  maerolepis,  but  the  latter  is  much  larger 
and  differs  in  the  shape  of  the  caudal  fin  and  the  number  of  fin 
rays,  &o. 

Fifteen-spined  Stickleback^  Gasterostsus  spinaehiaf  L.    One  specimen 

from  4  fathoms.  Long  Island  Sound. 
Haddock — Gadus  aeylefinus,  L.    One  young  specimen  from  5  fathoms. 

Station  70. 
Poor  Cod — Gadus  minutuSy  L.     One  half -grown  specimen  from  24 

fathoms,  Station  71. 
Hake — Merlueeius  merluedus,  L.    One  half-grown  specimen  from  50 

fathoms.  Station  75. 
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Haloporphyrus  $qu»8^  Oiinther.  One  specimen  12^  in.  long,  from  750 
fathoms,  Station  69.  Specimens  of  this  fish  have  been  obtained 
by  the  Knight  Errant^  in  the  Faroe  Channel,  in  530  fathoms. 

Macrunu  eoelorhynehus,  Risso.  One  specimen  from  345  fathoms, 
Station  67.  This  is  a  common  Mediterranean  deep-sea  fish ;  bat  it 
has  also  been  obtained  at  Madeira ;  and  Collett  believes  that  a 
specimen  found  in  the  stomach  of  a  cod,  near  Bergen,  belongs  to 
this  species. 

Scald  Fish — Amoglossus  lat&ma^  Walb.  Two  specimens  from  33  &- 
thoms,  Station  2,  and  one  from  24  fathoms,  Station  71. 

Variegated  Sole — 8olea  vartegata,  Donoy.  One  specimen  from  50 
fathoms.  Station  75. 

Stamtas  (sp.  ?). 

Two  small  deep-sea  fishes,  from  1080  fathoms,  belong  to  the  genus 
Stomias.  There  is  a  double  row  of  about  80  luminous  spots  between 
the  head  and  the  caudal  fin.  These  are  too  young  for  specific  identi- 
fication ;  but  they  undoubtedly  belong  to  the  genus  Stomias.  A  species 
closely  resembling  these  two  specimens  has  been  known  for  some  time 
from  the  Mediterranean,  and  is  figured  in  Guvier  and  Yalencienne's 
JlisL  Nat.  d&B  Po%si<m%. 

Bathytroetesi^). 

One  specimen,  from  1080  fathoms.  Station  68,  I  referred  to  a  new 
genus,  owing  to  the  complete  absence  of  scales.  Howeyer,  Dr.  Giinther, 
to  whom  I  submitted  this  and  the  two  last-mentioned  specimens,  con- 
siders it  too  young  for  specific  or  generic  determination. 

I  haye  since  re-examined  it,  and  found  no  trace  of  reproductive 
organs,  so  that  it  may  be  assumed  that  the  specimen  is  an  immature 
fish,  which  at  present  cannot,  with  certainty,  be  referred  to  any  par- 
ticular genus.  There  is  no  doubt  that  it  belongs  to  the  typical  deep- 
sea  family,  Alepocephalid®. 
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xLin. 

REPORT  ON  THE  FORAMINIFERA  OBTAINED  OFF  THE 
SOUTH-WEST  OF  IRELAND  DURING  THE  CRUISE  OF 
THE  **  FLYING  FALCON,"  1888.  Br  JOSEPH  WRIGHT, 
F.G.S.    (Plate  XX.) 

[Read  Apul  28,  1890.] 

In  May,  1888,  an  expedition  left  Queenstown  on  board  the  steam-tug 
"  Flying  Falcon,"  with  the  object  of  exploring  the  deep-sea  Fauna  off 
the  west  coast  of  Ireland.  It  was  the  third  expedition  that  had  been 
sent  out  by  the  Royal  Irish  Academy,  the  others  having  taken  place  in 
the  years  1885  and  1886.  The  object  of  this  third  cruise  was  to  obtain 
specimens  from  still  greater  depths,  and  in  this  respect  it  was  fairly 
successful,  and  would  have  been  even  more  so  had  it  not  been  for  the 
stormy  weather  which  prevailed  during  the  greater  part  of  the  time. 
Only  six  of  the  gatherings  which  were  obtained  yielded  Foraminifera, 
and  of  these  only  three  had  portions  of  the  sea  bottom  brought  up  by 
the  dredge ;  the  others  merely  consisted  of  very  small  samples  (log  4) 
from  sounding  apparatus,  and  (logs  5  and  6)  from  the  stomachs  of 
Holothuria. 

To  Robert  Welch,  Esq.,  I  am  much  indebted  for  the  very  accurate 
and  artistic  drawings  of  the  Foraminifera  accompanying  this  Report 
(Plate  XX.).  My  thanks  are  also  due  in  an  especial  manner  to  A.  J. 
Hollick,  Esq.,  for  his  care  and  skill  in  transferring  them  to  stone. 
Mr.  Hollick  has  had  in  all  cases  the  original  specimens  before  him. 

Log  4.— Lat.  50°  52'  N. ;  long.  11°  27'  W. ;  depth,  1020  fathoms. 
Globigerina  ooze. 

About  one  ounce  of  Globigerina  ooze  from  sounding  machine,  the 
Foraminifera  consisting  largely  of  Globigerina,  Pulvinulina,  and 
OrbuHna.      The    following    species    were    abundant : — Sigmoilina 
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celata,  Trochammina  robertsonii  Bulimina  inflata,  Bolivina  decuB- 
sata,  XJYigerina  aculeata,  XJ.  angulosa,  Eotalia  orbicularis,  and 
Trancatulina  wuellerstorfi. 

Log  5.— Lat.  51°  1'  N. ;  long.  11°  50'  W. ;  depth,  750  fathoms. 
Mud  from  stomach  of  Holothuria. 

About  two  ounces  of  mud,  largely  composed  of  Foraminifera, 
especially  of  the  following  genera: — Bolivina,  Lagena,  Globigerina, 
Orbulina,  and  Pulvinulina.  The  following  were  the  most  prominent 
species : — Sigmoilina  celata,  Ehabdammina  abyssorum,  Haplophrag- 
mium  glomeratum,  Webbina  clavata,  Gaudryina  pupoides,  Rhabdago- 
nium  tricarinatum,  Uvigerina  angulosa,  Nonionina  umbilicatula  and 
1^.  turgida. 

Log  3.— Lat.  51°  2'  N. ;  long.  11°  27'  W. ;  depth,  345  fathoms. 
Pine  sand. 

A  large  quantity  of  fme  sand  brought  up  by  the  dredge.  In  it 
were  found  two  specimens  of  Challengeria,  and  a  number  of  Forami- 
nifera of  the  following  genera : — Bolivina,  Lagena,  Globigerina,  Or- 
bulina, and  Pulvinulina.  The  following  species  were  plentiful: — 
Astrorhiza  areuana,  Haplophragmium  pseudospirale,  Ghiudryina  pupoi- 
des,  Ehabdogonium  tricarinatum,  Uvigerina  angulosa,  XJ.  asperula,  and 
Nonionina  turgida. 

Log  8. — Eleven  miles  south  of  Glandore  Harbour;  depth,  53 
fathoms.     Muddy  sand  and  small  shells. 

Foraminifera  plentiful,  chiefly  of  the  following  genera: — Spirolo- 
culina,  Miliolina,  Haplophragmium,  Bigenerina,  Bulimina,  Bolivina, 
Lagena,  and  Uvigerina ;  Flanispirina  contraria  was  frequent. 

Log.  9. — Depth,  50  fathoms.     Mud  from  stomach  of  Holothuria. 
A  very  small  quantity  of  mud  containing  very  few  Foraminifera. 

Log.  6. — Berehaven  Harbour ;  depth,  7  fathoms.     Mud. 

Shallow- water  forms  of  Foraminifera,  plentiful.  It  contained  Spiro- 
locnlina  acutimargo,  Miliolina  labiosa,  and  Lagena  insequilateralis. 
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Sub-kingdom^  PROTOZOA. 

Class,  Shixopoda. 

Order,  FORAMINIFERA— (RETICXJLARIA). 

Family,  Miuouda. 

Sub-family,  MmoLiKiKiB. 

BILOCULINA,  d'Orbigny. 
Biloculina  irregularis,  d'Orbigny. 

Biloculina  irregularis,  d'Orbigny,  1839,  Foram.  Ain6r.  Merid., 

p.  67,  pi.  viii.  figs.  22-24. 
Yery  rare  at  t345  fathoms  and  750  fathoms. 
Biloculina  sphsera,  d'Orbigny. 

Biloculina  sphsera,  d'Orbigny,    1839,  Foram.  Ajn6r.  Mend., 

p.  66,  pi.  viii.  figs.  13-16. 
Very  rare  at  63-760  fathoms. 
Biloculina  bulloides,  d'Orbigny. 

Biloculina  bulloides,  d'Orbigny,  1826,  Ann.  Sci.  Kat.,  vol.  tIL 

p.  297,  No.  1,  pi.  xvi.  figs.  1-4;  Module  No.  90. 
Very  rare  at  345-1020  fathoms. 

Biloculina  ringens,  Lamarck,  sp. 

Miliolites  ringens,  Lamarck,  1804,  Ann.  du  Museum,  vol.  ▼. 

p.  351 ;  vol.  ix.  pi.  xvii.  fig.  1. 
Frequent  at  7  fathoms  and  53  fathoms ;  rare  at  345  fathoms 

and  750  fathoms. 

Biloculina  ringens,  var.  elongata,  d'Orbigny. 

Biloculina  elongata,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  298,  No.  4. 
Very  rare  at  345  fathoms. 
Biloculina  depressa,  d'Orbigny. 

Biloculina  depressa,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  yii. 

p.  298,  No.  7 ;  Module,  No.  91. 
Frequent  in  shallow  water ;  very  rare  at  345  fathoms. 
Biloculina  depressa,  var,  murrhyna,  Schwager. 

Biloculina  murrhyna,  Schwager,  1866,  Novara-Exped.,  Geol. 

Theil,  vol.  ii.  p.  203,  pi.  vi.  figs.  15,  a-c. 
At  750  fathoms  and  1020  fathoms. 
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SPIROLOCTJLINA,  d'Orbigny. 

Spiiolocalina  plannlata,  Lamarck,  sp. 

Miliolites  planulata,  Lamarck,  1805,  Ann.  da  Mns^am,  vol.  t. 

p.  352,  No.  4. 
At  7  fathoms  and  53  fathoms. 
Spiiolocnlina  limbata,  d'Orbig^j. 

Spirolooulina  limbata,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  299,  No.  12. 
Ck>mmon  at  53  fathoms. 
Spirolocnlina  tennisepta,  Brady. 

Spiroloculina  tennisepta,  Brady,   1884,    ''Challenger"   Bep., 

p.  153,  pL  z.  figs.  5,  6. 
Frequent  at  7  ^thoms  and  750  fathoms. 

Spirolocnlina  acutimargo,  Brady. 

Spirolocnlina  acutimargo,  Brady,   1884,   ''Challenger"  Bep., 

p.  154,  pi.  X.  figs.  12-15. 
A  few  very  small  specimens  of  this  species  were  found  at 

7  fathoms  and  53  fathoms. 

Spirolocnlina  canalicnlata,  d'Orbigny. 

Spirolocnlina  canalicnlata,  d'Orbigny,  1846,  For.  Foss.  Vien., 

p.  269,  pi.  xvi.  figs.  10-12. 
Frequent  at  7  fathoms  and  53  fathoms. 

MILIOLD^A,  Williamson. 

Miliolina  seminnlum,  Linn6,  sp. 

Serpula  seminnlum,  Linn6, 1767,  Syst.  Nat.,  12th  ed.,  p.  1264, 

No.  791. 
Common  in  Berehaven  Harbour,  7  fathoms ;  rare  at  53  fathoms. 

Miliolina  auberiana,  d'Orbigny,  sp. 

Quinqueloculina  auberiana,   d'Orbigny,    1839,   Foram.  Cuba, 

p.  167,  pi.  xii.  figs.  1-8. 
Forms  of  Miliolina  resembling  auberiana  were  frequent  in  nearly 
all  the  deep-water  gatherings  taken  off  the  west  of  Ireland  in  the 
cruises  of  the  "  Lord  Bandon"  and  of  the  "  Flying  Falcon"  ;  they 
appear  to  be  closely  allied  to  3f.  seminulumy  and  may  be  after  all 
but  a  form  of  that  species. 
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Miliolina  contorta,  d'Orbigny,  sp. 

Quinqueloculina  contorta,  1846,  For.  Foss.  Yien.,  p.  298,  pL  xx. 

figs.  4-6. 
Dr.  Brady  considers  it  probable  that  the  British  specimeiiB 
assigned  provisionally  to  Miliolina  sclerotica  and  Miliolina  eon- 
torta  belong  in  reality  to  the  same  species. 

Common  at  Berehaven  Harbour,  7  fathoms ;  rare  at  53  fathoms. 

Miliolina  labiosa,  d'Orbigny,  sp. 

Triloculina  labiosa,   d'Orbigny,   1839,  Foram.  Cuba,  p.  157, 

pi.  X.  figs.  12-14. 
Frequent  at  7  fathoms  and  53  fathoms ;  specimens  small. 

Miliolina  subrotunda,  Montagu,  sp. 

Yermiculum  subrotundum,  Montagu,  1803,  Test.  Brit.,  pt.  2, 

p.  521. 
Very  rare  at  53  to  345  fathoms ;  common'  at  Berehaven  Sound, 
7  fathoms. 

Miliolina  ferussacii,  d'Orbigny,  sp. 

Quinqueloculina  ferussacii,  d'Orbigny,  1826,  Ann.  Sci.  Nat., 

vol.  vii.  p.  301,  No.  18 ;  Module,  No.  32. 
Rare ;  7  fathoms  and  53  fathoms. 

Miliolina  bicomis,  Walker  and  Jacob,  sp. 

Serpula  bicomis.  Walker  and  Jacob,   1798,  Adams'  Essays, 

Kanmacher's  ed.,  p.  633,  pi.  xiv.  fig.  2. 
Bare ;  7  fathoms  and  53  fathoms. 

Miliolina  agglutinans,  d'Orbigny,  sp. 

Quinqueloculina  agglutinans,  d'Orbigny,  1839,  Foram.  Cuba, 

p.  168,  pi.  xii.  figs.  11-13. 
A  single  specimen  at  345  fathoms. 

SIGMOILINA,  Schlumberger. 

Sigmoilina  celata,  Costa,  sp. 

Spiroloculina  celata,  Costa,  1855,  Mem.  Accad.  Napoli.,  vol.  ii. 

p.  126,  pi.  i.  fig.  14. 
Frequent;  50-1020  fathoms. 
Sigmoilina  tenuis,  Czjzek,  sp. 

Quinqueloculina  tenuis,  Czjzek,  1847,   Haidingers,   Naturw. 

Abhandl.,  vol.  ii.  p.  149,  pi.  xiii.  figs.  31-34. 
Found  in  all  the  gatherings. 
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PLAKISPIKINA,  Seguenza. 

Planispirina  contraria,  d'Orbigny,  sp. 

Biloculina  contraria,  d'Orbigny,  1846,  For.  Foss.  Vien.,  p.  262, 

pi.  xvi.  figs.  4-6. 
Common  at  53  fathoms. 

OPHTHALMIDIUM,  Kiibler. 

Ophthalmiditim  inconstans,  Brady. 

Hauerina  inconstans,  Brady,  1879,  Quart.  Joum.  Micr.  Sci.^ 
vol.  zix.  (N.S.)  p.  54  ;  Ophthalmidium  inconstans,  Id.  1844, 
''  Challenger''  Rep.,  p.  189,  pi.  xii.  figs.  5,  7,  8. 
Two  specimens  found  at  750  fathoms. 

Ophthalmidium  carinatnm,  Balkwill  and  Wright. 

Ophthalmidium  carinatum,  Balkwill  and  Wright,  1885,  Trans. 
Boy.  Irish  Acad.,  vol.  xxviii.  (Science)  p.  326,  pi.  xii.  figs. 
13-16. 

Dr.  Brady,  in  his  Synopsis  of  *'  British  Becent  Foraminifera,'* 
has  given  this  form  as  a  synonym  of  the  preceding  species.  I 
am,  however,  inclined  to  regard  them  as  sufficiently  distinct  for 
separate  binomial  terms.  0.  carinatum  differs  from  0.  inconstans 
in  its  much  smaller  size,  and  in  its  having  septate  chambers 
throughout  its  entire  growth ;  the  contour  of  the  chambers  is 
also  dissimilar. 

It  has  been  found  at  many  places  around  the  Irish  Coast  both 
in  dredgings  and  shore  gatherings,  but  is  rare  where  it  occurs^ 
seldom  more  than  one  or  two  specimens  being  met  with  at  any 
one  place.  Typical  examples  of  both  0,  carinatum  and  0,  in- 
constans were  found  at  log  5,  750  fathoms. 

Very  rare ;  7  fathoms  and  750  fathoms. 

Sub-family,  Pensroplidika. 

CORNTJSPIRA,  Schultze. 

Comuspira  foliacea,  Philippi,  sp. 

Orbis  foliaceus,  Philippi,  1844,  Enum.  Moll.  Sicil.,  vol.  ii.  p. 

147,  pi.  xxiv.  fig.  26. 
Yery  rare  at  7  fathoms. 


466  ProceedingB  of  the  Royal  Irish  Academy, 

Cornuapira  involvens,  Beuss. 

Operculioa  involvens,   Beuss,   1849,  Denkschr.  d.  K.  Akad. 

Wiss.  Wien,  vol.  i.  p.  370,  pi.  xlv.  fig.  20. 
Bare  ;  7  fathoms  and  750  fathoms. 
Coiniispira  carinata,  Costa,  sp. 

Operculina  carinata,  Costa,    1856,    Atti  dell'  Accad.  Font., 

vol.  vii.  p.  209,  pi.  xvii.  fig.  15. 
Bare ;  53  fathoms  and  345  fathoms. 

Family f  Astborhizidjb.     Sub-family,  AsTBoitmzDrJE. 
ASTBOBHIZA,  Sandahl. 

Astrorhiza  arenaria,  Norman. 

Astrorhiza  arenaria,  Norman,  1876,  Proc.  Boy.  Soc.,  voL  xxv. 

p.  213. 
Common  at  345  fathoms. 

Sub-family,  Saccahmikikjs. 
PSAMMOSPKiEBA,  Schulze. 

PsammosphsBra  fusca,  Schulze. 

Psammosphaera  fusca,  Schulze,   1874,   II.  Jahresbeiichte  d. 

£omm.  Unters.  d.  deutsch.  Meere.  in  Kiel,  p.  113,  pL  iL 

fig.  8. 
Bare  at  750  fathoms. 

Sub-family,  BHABDAimiNiirjB. 

HYPEBAMMINA,  Brady. 

Hyperammina  elongata,  Brady. 

Hyperammina  elongata,   Brady,  1878,  Ann.  and  Hag.   Nat. 

Hist.,  ser.  5,  vol.  i.  p.  433,  pi.  xx.  fig.  2. 
Bare  ;  750  fathoms  and  1020  fathoms. 
Hyperammina  elongata,  var,  isevigata,  Nov.     (Plate  xx.  Pig.  1). 

Test  very  finely  arenaceous,  smooth  and  polished,  of  a  rich 
brown  colour,  and  usually  with  a  fusiform  primordial  end. 
Bare  at  345  fathoms. 
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MAESIPELLA,  Norman. 
Harsipella  elongate,  Norman. 

Marsipella   elongata,    Norman,    1878,   Ann.  and  Mag.  Nat. 

Hist.,  ser.  6,  vol.  i.  p.  281,  pi.  xvi.  fig.  7. 
Very  rare  at  760  fathoms. 

RHABDAMMINA,  M.  Sars. 
Blkabdammina  abyssorum,  M.  Sars. 

Khabdammina    abyssorum,    M.    Sars,    1868,   Yidensk.-Selsk. 

Forhandl.,  1868,  p.  248. 
Frequent  at  750  fathoms. 

Family^  Liidoudje.     Sub-family,  LrrxroLiKiB. 

REOPHAX,  Montfort. 

Beophax  difflugifonnis,  Brady. 

Beophax  difflugiformis,  Brady,  1879,  Quart.  Joum.  Micr.  Sci., 

vol.  xix.  (N.  S.)  p.  51,  pi.  iv.  fig.  3,  a.  b. 
Very  rare ;  345  fathoms  and  750  fathoms. 
Beophax  fusiformis,  Williamson,  sp. 

Proteonina  fusiformis,  Williamson,  1858,  Bee.  For.  Gr.  Br., 

p.  1,  pi.  i.  fig.  1. 
Common;  7-53  fathoms. 
Beophax  scorpiurus,  Montfort. 

Beophax  scorpiurus,  Montfort,  1808,  Conchyl.  Syst6m.,  vol.  i. 

p.  330,  83*  genre. 
Bare ;  found  in  all  the  gatherings. 
Beophax  guttifera,  Brady. 

Beophax  guttifera,   Brady,   1881,  Quart.  Joum.  Micr.  Sci., 

vol.  xxi.  (N.  S.)  p.  49. 
Bather  rare  ;  345  fathoms  and  750  fathoms. 

HAPLOPHBAGMIUM,  Beuss. 
Haplophragmium  pseudospirale,  Williamson,  sp. 

Proteonina  pseudospiralis,  Williamson,  1858,  Bee.  For.  Gr.  Br., 

p.  2,  pi.  i.  figs.  2,  3. 
Frequent ;  7-53  fathoms ;  a  single  specimen  very  small  in  size 
at  345  fathoms. 
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Haplophragmium  canariense,  d'Orbigny,  sp. 

Nonionina   canariensis,    d'Orbigny,    1839,    Foram.  Canaries, 

p.  128,  pi.  ii.  figs.  33,  34. 
Frequent ;  7-750  fathoms. 
Haplophragmiam  globigeriniforme,  Parker  and  Jones,  sp. 

Lituola  nautiloidea,  var.  globigeriniformis,  Parker  and  Jones, 
1865,  Phil.  Trans.,  toI.  cIt.  p.  407,  pi.  xv.  figs.  46,  47,  &c. 
Bather  rare  ;  7-345  fathoms. 
Haplophragmiam  glomeratum,  Brady. 

Lituola  glomerata,  Brady,  1878,  Ann.  and  Uag.  Nat.  Hist., 

ser.  5,  vol.  i.  p.  433,  pi.  xx.  fig.  1,  a.  b.  c. 
Freqaent ;  7-750  fathoms. 

Sub -family  f  Tb^ockudosinx. 

PLACOPSILINA,  d'Orbigny. 

Placopsilina  cenomana,  d'Orbigny. 

Placopsilina  cenomana,  d'Orbigny,  1850,  Prodr.  Paleont.,  voL 

ii.  p.  185,  No.  758. 
Very  rare  at  345  fathoms. 

THURAMMINA,  Brady. 

Thurammina  papillata,  Brady. 

Thurammina  papillata,  Brady,  1879,  Quart.  Joum.  Micr.  Sci., 

vol.  xix.  (N.  S.)  p.  45,  pi.  V.  figs.  4-8. 
Very  rare;  345-1020  fathoms. 

HORMOSINA,  Brady. 

Hormosina  globulifera,  Brady. 

Hormosina  globulifera,  Brady,  1879,  Quart.  Joum.  Micr.  Soi., 

vol.  xix.  (N.  S.)  p.  60,  pi.  iv.  figs.  4,  5. 
One  specimen  at  750  fathoms. 

AMMODISCUS,  Reuss. 

Ammodiscus  incertus,  d'Orbigny,  sp. 

Operculina  incerta,   d'Orbigny,    1839,  Foram.  Cuba,   p.  71, 

pi.  vi.  figs.  16,  17. 
Bare  at  53  fathoms. 
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Ammodiscus  gordialis,  Jones  and  Parker,  sp. 

Trochammina  squamata  gordialis,  Jones    and    Parker,   1860, 
Quart.  Joum.  Geol.  Soc,  toI.  xvi.  p.  304. 

Very  rare ;  50-846  fathoms. 

Ammodiscus  charoides,  Jones  and  Parker,  sp. 

Trochammina  squamata  charoides,  Jones  and  Parker,   1860, 
Quart.  Joum.  Geol.  Soc,  vol.  xvi.  p.  304. 

Very  rare  ;  53  fathoms  and  345  fathoms. 


TBOCKAMMINA,  Parker  and  Jones, 

Trochammina  squamata,  Jones  and  Parker. 

Trochammina  squamata,  Jones  and  Parker,  1860,  Quart.  Joum. 
Geol.  Soc,  vol.  xvi.  p.  304. 

Frequent  at  7  fathoms ;  very  rare  at  53  fathoms. 

Trochammina  plicata,  Terquem,  sp. 

Patellina  plicata,   Terquem,   1876,   Anim.  Sur.  la  Plage  de 

Dunkerque  2'"*  fasc,  p.  72,  pi.  viii.  fig.  9. 
Rare  at  7  fathoms. 
Trochammina  inflata,  Montagu,  sp.  var. 

Nautilus  inflatus,  Montagu,  1808,  Test.  Biit.,  Suppl.,  p.  81, 
pi.  xviii.  fig.  3 ;  Trochammina  infiata,  Balkwill  and  Wright, 
1885,  Trans.  Boy.  Irish  Acad.,  vol.  xxviii.  (Science)  p.  331, 
pi.  xiii.  figs.  11,  12. 

Very  rare ;  345  fathoms  and  1020  fathoms. 

Trochammina  nitida,  Brady. 

Trochammina  nitida,  Brady,  1881,  Quart.  Joum,  Micr.  Sci., 

vol.  xxi.  (N.  S.)  p.  62. 
Bare;  53-750  fathoms. 

Trochammina  rohertsoni,  Brady.     (Plate  zx.  Pigs.  4  a,  4  b.) 

Trochammina  rohertsoni,  Brady,  1887,  Joum.  Boy.  Micr. 
Soc,  p.  893. 

Pound  in  all  the  gatherings  ;  common  at  63  fathoms  and  1020 
fathoms. 


470  Proceedings  of  the  Beyal  Irish  Academy. 

WEBBINA,  d'Orbigny. 

Webbina  clavata,  Jones  and  Parker.     (PI.  zz.  figs.  2,  3.) 

Trocbammina  irregularis  davata,  Jones   and  Parker,    1860, 
Quart.  Joum.  Geol.  See.,  vol.  xvi.  p.  304. 

In  this  species  wben  tbe  adherent  chamber  is  of  large  size  the 
tubular  portion  is  short,  but  when  it  is  small  the  tubular  portion 
is  usually  extended  to  a  considerable  length.  A  somewhat  similar 
mode  of  growth  appears  largely  to  prevail  among  the  Foramin- 
ifera  generally,  as  individuals  with  large  primordial  chambers 
have,  as  a  rule,  fewer  segments  than  those  in  which  it  happens 
to  be  small.  At  750  fathoms  the  species  was  met  with  in  con- 
siderable numbers,  the  tubular  portion  being  often  very  long,  and 
having  attached  to  it  minute  rounded  fragments  of  quartz,  of  very 
uniform  size,  arranged  alternately  in  a  pretty  chain-like  pattern. 

Sub-family,  Loftusinjs. 
CYCLAMMINA,  Brady. 

Cyclammina  cancellata,  Brady. 

Cyclammina  cancellata  (Brady,  M.S.),  Norman,  1876,  Proc. 
Boy.  Soc,  vol.  XXV.  p.  204. 

Bare  at  345  fathoms. 

Family^  Textulabibjs.     Subfamily,  TjEZTULAniiriE. 

TEXTULABIA,  Defrance. 

Textularia  agglutinans,  d'Orbigny. 

Textularia  agglutinans,  d*Orbigny,  1839,  Foram.  Cuba,  p.  136, 
pi.  i.  figs.  17,  18,  32-34. 

Yery  rare ;  50-345  fathoms. 

Textularia  gramen,  d'Orbigny. 

Textularia  gramen,  d'Orbigny,  1846,  For.  Foss.  Vien.,  p.  248, 
pi.  XV.  figs.  4-6. 

Frequent  at  345  fathoms. 
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Textuloria  concaya,  Earrer,  sp. 

Plecanium  concavum,  Karrer,  1868,  Sitzimgst.  d.  k.  Ak.  Wias. 

Wien,  vol.  Iviii.  p.  129,  pi.  i.  fig.  3. 
Bare ;  7-345  fathoms. 

Textnlaria  globulosa,  Ehrenberg. 

Textularia  globulosa,  Ehrenberg,  1839,  Abhandl.  Akad.  Berlin 

(1838),  p.  135,  No.  60,  pi.  iv. ;  several  figures. 
A  single  specimen  at  345  fathoms. 

SPIBOPLECTA,  Ehrenberg. 

Spiroplecta  sagittula,  Defrance,  sp. 

Textularia  sagittula,  Defrance,  1824,  Diet.  Sci.  Nat.,  vol. 
xxxii.  p.  177  ;  vol.  liii.  p.  344  ;  Atlas  Conch.,  pi.  xiii.  fig.  5. 

BpiropUeta  sagittula  is  frequent  around  the  Irish  coast,  but  not 
so  plentiful  as  the  closely  allied  form  Textularia  gramen.  As 
this  species  is  almost  invariably  dimorphous,  the  early  chambers 
having  a  spiral  arrangement,  I  have  placed  it  in  the  genus  Spiro- 
plecta. In  most  cases  the  spiral  is  fairly  well  developed,  the 
distal  end  being  round  in  contour,  and  the  lateral  edges  nearly 
parallel ;  at  times  the  spiral  is  very  small,  and  when  such  is  the 
case,  the  shell  increases  more  rapidly  in  size. 

Frequent ;  7-345  fathoms. 

BIGENEBINA,  d'Orbigny. 

Bigenerina  digitata,  d'Orbigny. 

Bigenerina  (Gemmulina)  digitata,  d'Orbigny,  1826,  Ann.  Sci. 

Nat.,  vol.  vii.  p.  262,  No.  4 ;  ModMe,  No.  58. 
Bare  at  7  fathoms  and  50  fathoms ;  very  common  at  53  fathoms. 

Bigenerina  nodosaria,  d'Orbigny. 

Bigenerina  nodosaria,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  261,  No.  1,  pi.  xi.  figs.  9-12  ;  Module,  No.  57. 
Bare  at  53  fathoms  and  750  fathoms. 

GAXJDBTINA,  d'Orbigny. 

Gaudrjina  pupoides,  d'Orbigny. 

Gaudryina  pupoides,  d'Orbigny,  1840,  M6m.  Soc.  G^l.  France^ 

vol.  iv.  p.  44,  pi.  iv.  figs.  22-24. 
Common  at  345  fathoms  and  750  fathoms. 
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Gaudryina  filiformis,  Berthelin. 

Gaudryina  filiformis,  Berthelin,  1880,  M6m.  Soc.  G60I.  France, 

Ser.  3,  vol.  i.  No.  5,  p.  25,  pi.  i.  fig.  8. 
Bare  at  50-345  fathoms;  frequent  at  7  fathoms  and   1020 

fathoms. 

VERNETJILINA,  d'Orbigny. 

Yemeuilina  polystropha,  Eeuss,  sp. 

Bulimina  polystropha,  Eeuss,  1845,  Yerstein.  Bohm.  Kreid, 

pt.  2,  p.  109,  pi.  xxiv.  fig.  53. 
Frequent  at  7-53  fathoms. 
Yemeuilina  spinulosa,  Eeuss. 

Yemeuilina  spinulosa,  Eeuss,  1849,  Denkschr.  d.  K  Akad. 

"Wiss.  Wien.,  vol.  i.  p.  347,  pi.  xlvii.  fig.  12,  a.-c. 
A  single  specimen  at  750  fathoms. 
Yemeuilina  pygmsa,  Egger,  sp. 

Bulimina  pygmea,  Egger,  1857,  Neues  Jahrb.  fiirmin.,  p.  284, 

pi.  xii.  figs.  10,  11. 
Bare  at  750  fathoms  and  1020  fathoms. 

YALYULINA,  d'Orbigny. 

Yalvulina  conica,  Parker  and  Jones. 

Yalvulina  triangularis,  var,  conica,  Parker  and  Jones,  1865, 

Phil.  Trans.,  vol.  civ.  p.  406,  pi.  xv.  fig.  27. 
Eare  at  750  fathoms. 
Yalvulina  fusca,  Williamson,  sp. 

Eotalina  fusca,  Williamson,  1858,  Eec.  For.  Gr.  Br.,  p.  56, 

pL  V.  figs.  114,  115. 
Eare  at  50-750  fathoms. 


Sub-family^  BuLiHiviKiB. 
BULIMINA,  d'Orhigny. 

Bulimina  elegans,  d'Orbigny. 

Bulimina  elegans,  d'Orbigny,  1826,  Ann.  Soi.  Nat.,  vol.  vii. 

p.  270,  No.  10 ;  Module,  No.  9. 
Eare  at  345  fathoms. 
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Bnlimina  pyrola,  d'Orbignj. 

Bulimina  pyrola,  d'Orbigny,  1846,  For.  Fobs.  Yien.,  p.  184, 

pi.  zi.  figB.  9,  10. 
Frequent  at  345  fathoms. 

Bulimiiia  ovata,  d'Orbigny. 

Bnlimina  ovata,  d'Orbigny,  1846,  For.  Foss.  Yien.,  p.  185, 

pi.  xi.  figs,  13,  14. 
Frequent  at  7-1020  fathoms. 

Bulimina  affinis,  d'Orbigny. 

Bulimina  affinis,  d'Orbigny,  1839,  Foram.  Cuba,  pi.  ii.  figs. 

25,  26. 
Bare  at  750  fathoms. 

Bulimina  pupoides,  d'Orbigny. 

Bulimina  pupoides,  d'Orbigny,  1846,  For.  Fobs.  Yien.,  p.  185, 

pi.  zi.  figs.  11,  12. 
Found  in  all  the  gatherings ;  rare  in  deep  water ;  yery  common 

at  7  fathoms. 

Bulimina  fusiformis,  Williamson. 

Bulimina  pupoides,  var.  fusiformis,  Williamson,  1858,  Bee.  For. 

Gr.  Br.,  p.  63,  pi.  v.  figs.  129,  130. 
Found  in  all  the  gatherings ;  frequent  at  50-1020  fathoms ; 

Tery  common  at  7  fathoms. 

Bnlimina  elegantLssima,  d'Orbigny. 

Bulimina  elegantissima,  d'Orbigny,  1839,  Foram.  Am6r.  Merid., 

p.  51,  pi.  Tii.  figs.  13,  14. 
Ycry  rare  at  1020  fathoms;  frequent  at  7  fathoms. 

Bnlimina  subteres,  Brady. 

Bulimina  presli,  var.  elegantissima,  Parker  and  Jones,  1865, 

Phil.  Trans.,  vol.  civ.  p.  374,  pi.  xv.  figs.  12-17. 
Bnlimina  subteres,  Brady,  1881,  Quart.  Jour.  Micr.  Sci.,  vol. 

xxi.  (N.  8.)  p.  55. 
Bulimina  pupoides,  var.  convoluta,  Williamson,  1858,  Bee.  For. 

Gr.  Br.,  p.  63,  pi.  v.  figs.  132,  133. 
Bare  at  7-750  fathoms. 

Bulimina  convoluta  I  am  diBposed  to  regard  as  an  abnormal  form 
of  Bulimina  suhterss^  and  I  have  therefore  given  it  as  a  synonym 
of  this  species. 
Bare ;  7-750  fathoms. 

B.I.A.  PBOC.,  BKB.  HI.,  VOL.  I.  2  L 
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Bulimina  marginata,  d'Orbigny. 

Bulimina  marginata,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  tu. 

p.  269,  No.  4,  pi.  zii.  figs.  10-12. 
Found  in  all  the  gatherings ;  common  at  68  fathoms  and  345 

fathoms. 

Bulimina  inflata,  Seguenza. 

Bulimina  inflata,  Seguenza,  1862,  Atti  dell  Accad.  Oioenia, 
Yol.  xyiii.  ser.  2,  p.  107,  pi.  i.  fig.  10. 
Found  at  345-1020  fathoms. 

Bulimina  buchiana,  d'Orbigny. 

Bulimina  buchiana,  d'Orbigny,  1846,  For.  Fobs.  Yien.,  p.  186, 

pi.  xi.  figs.  15-18. 
Rare ;  53-750  fathoms. 

VIRGULINA,  d'Orbigny. 

Virgulina  schreibersiana,  Czjzek. 

Yirgulina  schreibersiana,  Czjzek,  1847,  Haidingei^s  Natorw. 

Abhandl.,  vol.  ii.  p.  147,  pi.  ziii.  figs.  18-21. 
Frequent ;  7-1020  fathoms. 

BOLIVINA,  d'Orbigny. 

Boliyina  punctata,  d'Orbigny. 

Bolivina  punctata,  d'Orbigny,   1839,   Foram.  Am&r.  M6rid., 

p.  61,  pi.  viii.  figs.  10-12. 
Frequent ;  found  in  all  the  gatherings. 

Bolivina  laeyigata,  Williamson,  sp. 

Textularia  yariabilis,  var.  laevigata,  Williamson,  1858,  £ec. 

For.  Gr.  Br.,  p.  77,  pi.  vi.  fig.  168. 
Bolivina  textilarioides,  Beuss,  1862,  Sitzungsb.  d.  K.  Akad. 

Wiss.  Wien.,  vol.  xlvi.,  p.  81,  pi.  x.  fig.  1. 
Found  in  all  the  gatherings ;  common  at  345-1020  fathoms. 

Bolivina  plicata,  d'Orbigny. 

Bolivina  plicata,  d'Orbigny,  1839,  Foram.  Am6r.  M&id.,  p.  62, 

pi.  viii.  figs.  4-7. 
Bare;  7-750  fathoms. 
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Bolivina  difformis,  Williamson,  sp. 

Textolaria  variabilis,  var.  difPormis,  Williamson,  1858,  Bee. 

For.  Gr.  Br.,  p.  77,  pi.  vi.  figs.  166,  167. 
Ponnd  in  all  the  gatherings;  common  at  7  fathoms  and  53 
fathoms. 

Bolivina  dilatata,  Beuss. 

Boliyina  dilatata,  Reuss,  1849,  Denkschr.  d.  K  Ak.  Wiss.  Wien., 

vol.  i.  p.  381,  pi.  xlviii.  fig.  15. 
Common  at  7-750  fathoms. 

Bolivina  aenariensis,  Costa,  sp. 

Brizalina  enariensis,  Costa,  1856,  Atti.  dell'  Accad.  Pont.,  vol. 

vii.  p.  297,  pi.  XV.  fig.  1. 
Frequent  at  345-1020  fathoms. 

Bolivina  decussata,  Brady. 

Bolivina  decossata,  Brady,  1881,  Quart.  Jonm.  Micr.  Sci.,  vol. 
zzi.  (N.  S.)  p.  58 ;  "  Challenger  "  Bep.,  p.  428,  pi.  liii.  figs. 
12,  13. 
Common  at  1020  fathoms. 
Bolivina  qnadrilatera,  Schwager,  sp. 

Textnlaria  qnadrilatera,  Schwager,  1866,  Novara-Ezped.  Geol. 
Theil.,  voL  ii.  p.  253,  pi.  vii.  fig.  103. 

This  well-marked  form  I  have  referred  to  the  genus  Bolivina, 
and  I  may  here  observe  that  Bolivina  may  be  readily  known  from 
Textularia,  not  only  by  the  comma-shaped  aperture,  but  also  by 
the  shells  being  of  a  hyaline  texture ;  in  Textularia,  with  very 
few  exceptions,  the  shells  are  more  or  less  arenaceous. 

Frequent  at  345  fathoms ;  rare  at  750  fathoms ;  and  very  rare 
at  58  fathoms. 


Sub-family^  CASfiiDULiNiXiB. 

CASSIDTJLINA,  d'Orbigny. 

Cassidulina  laevigata,  d'Orbigny. 

Cassidulina  laevigata,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  282,  No.  1,  pi.  XT.  figs.  4,  5 ;  ModMe,  No.  41. 
Found  in  all  the  gatherings,  and  common  in  most  of  them. 

2L2 
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CasBftduHna  cruBa,  d'Orbignj. 

OaitailnKna  cruBa,  d*OTln|;iij,  1839,  Fonm.  Ainfir.  ICirid., 

p.  56,  pi.  TiL  figa.  ia-20. 
Found  in  all  the gatheiinga,  batnotsoplentiM  as  C.  ktvi^ata; 

common  at  345  ^thoma. 

Caandnlina  bradyi,  I^oiman. 

Caasidnlinabndji,  (XormanK.S.),  Wright,  1880,  Ptoc  Belfast 

Nat  Field  Onb  (1879-1880),  Appendix,  p.  152. 
Bare  at  7-750  fathoms. 


JFfan7y,  CHnMnmLLiDiB. 

CBXLOSTOMELLA,  Beoas. 

ChiloetomeUa  oroidea,  Beoas. 

Chilostomella  oToidea,  Benss,  1849,  Denkschr.  d.  K.  Akad. 

Wiss.  Wien.,  toL  L  p.  380,  pL  xlviii.  fig.  12. 
Freqnent  at  53  fathoms  and  345  fathoms. 

SEABBOOEIA,  Biadj.- 

Test  calcareous,  free,  very  finely  perforate,  thin  and  trans- 
parent, polythalamons ;  segments  few,  nneqoally  conyex  on  the 
npper  and  nnder  side,  either  embracing  or  almost  embracing; 
aperture,  a  slit,  which  is  alternately  at  either  end  of  the  shelL 

[Seabrookia  pellncida,  Brady.     (Plate  xx.  Figs.  5  a,  5  b.)* 

Seabrookia  pellncida,  Brady,  Jonr.  Boy.  Mic.  Soc.,  Nov.,  1890, 

p.  569,  woodcats,  figs.  1,  2. 
Test  thin  and  hyaline;   segments  embracing,  OTate,  slightly 

^  When  the  present  Paper  was  presented,  the  genua  SeabrookiA  had  not  been 
published,  and  the  generic  term  Milletda,  proposed  by  me  at  the  suggestion  of 
ICr.  Eariand,  in  the  Annals  and  Magasine  of  Natural  History  for  December,  1889, 
was  employed  for  these  species — the  one  from  Java,  the  other  from  Cork.  Since 
then,  however,  Dr.  Bradj  has  puUished  the  genus  Seabrookia  for  the  fonn  from 
Jara,  and  I  have  withdrawn  the  name  Millettia  in  favour  of  that  proposed  by 
Dr.  Brady. 

*  The  specimen  figured  PL  zz.,  Fig.  6,  was  in  bad  condition,  and  the  arrange- 
ment of  the  chambezB  not  distinctly  seen.  The  more  perfect  specimens  figured  by 
Dr.  Brady  show  the  eady  chamberB  only  partially  enclose  each  other,  the  later 
ones  completely  so. 
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carinate,  unequally  convex  on  the  upper  and  under  side,  aboral 
ends  slightly  serrate ;  aperture  a  fissure  with  entosolenian  neck 
occupying  the  entire  width  of  the  narrow  end  of  the  segment ; 
chambers  usually  five  to  seven  in  number. 

This  species  has  been  found  at  two  localities,  in  both  of  which 
it  is  exceedingly  rare,  viz.  off  Gebu,  120  fathoms,  and  in  the  Java 
sea,  45  fathoms.    The  specimens  were  sent  to  me  by  Mr.  Earland.] 

Seabrookia  earlandi,  Wright,  sp.     (Plate  xx.  Figs.  6,  7  a,  7  b.) 

Millettia  earlandi,  Wright,  1889,  Ann.  and  Mag.  Nat.  Hist., 

ser.  6,  vol.  iv.,  p.  448.  (Name  only.) 
Test  thin  and  hyaline  ;  segments  nearly  embracing,  protruding 
a  little  near  the  oral  end,  ovate,  somewhat  irregular  in  shape, 
slightly  carinate,  unequally  convex  on  the  upper  and  under  sides ; 
aperture  a  fissure  extending  the  entire  width  of  the  narrow  end 
of  the  segment ;  chambers  usually  five  in  number. 

I  have  much  pleasure  in  naming  this  species  after  my  friend 
Mr.  Arthur  Earland,  who  first  found  it  in  material  dredged  oS 
Castletown,  County  Cork.  37^  fathoms  {**  Lord  Bandon  "  cruise, 
1886,  log  42). 

Not  unfrequent  at  345  fathoms. 


Famih/,  LAGENiDiB.     8f4b'familff,likQmmsfx. 

LAOENA,  Walker  and  Boys. 

Lagena  globosa,  Montagu,  sp. 

Yermiculum  globosum,  Montagu,  1803,  Test.  Brit.,  p.  523. 
Very  rare ;  7-1020  fathoms. 

Lagena  apiculata,  Reuss. 

Oolina  apiculata,  Eeuss,  1850,  Haidinger's  Naturw.  Abhandl., 

vol.  iv.  p.  22,  pi.  i.  fig.  1. 
Frequent  at  1020  fathoms ;  very  rare  at  53-750  fathoms. 

Lagena  botellif ormis,  Brady. 

Lagena  botelliformis,  Brady,  1881,  Quart.  Joum.  Micr.  Sci., 

vol.  xxi.  (N.  S.)  p.  60 ;  "  Challenger  "  Rep.,  p.  454,  pi.  Ivi. 

fig.  6. 
Yery  rare  at  750  fathoms. 
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Lagena  laBvis,  Montaga,  8p. 

Yermionlum  Iseve,  Montagn,  1808,  Test.  Brit.,  p.  524. 
Rare  at  53-1020  fathoms ;  frequent  at  7  fathoms. 

Lagena  IsDvis,  var.  clavata,  d'Orbigny,  sp. 

Oolina  davata,  d'Orbigny,  1846,  For.  Foss.  Yien.,  p.  24,  pi.  i. 

figs.  2,  8. 
Bare  at  50-750  fathoms ;  common  at  7  fathoms. 

Lagena  Isevis,  var.  gracillima,  Seguenza,  sp. 

Amphorina  gracillima,  Beguenza,  1862,  Foram.  Monotal.  Mess., 

p.  51,  pi.  i.  fig.  37. 
Very  rare  at  345  fathoms  and  750  fathoms. 

Lagena  aspera,  Beuss. 

Lagena  aspera,  Beuss,  1861,  Sitzungsb.  d.  K.  Ak.  Wiss.  Wien, 

Yol.  zliy.  p.  805,  pi.  i.  fig.  5. 
One  specimen  at  7  fathoms. 

Lagena  hispida,  Beuss. 

Lagena  hispida,    Beuss,    1858,    Zeitschr.  d.  deutsch.  GeoL 

Oesell.,  vol.  x.  p.  434. 
Somewhat  rare  at  7-1020  fathoms. 

Lagena  lineata,  'Williamson,  sp. 

Entosolenia  globosa,  var.  lineata,  Williamson,  1858,  Bee.  For. 

Gr.  Br.,  p.  9,  pi.  i.  fig,  17. 
Very  rare  at  345  fathoms  and  750  fathoms;  frequent  at  7 

fathoms  and  53  fathoms. 

Lagena  striata,  d'Orbigny,  sp. 

Oolina  striata,  d'Orbigny,  1889,  Foram.  Am6r.  M6rid.,  p.  21, 

pi.  V.  fig.  12. 
Found  in  all  the  gatherings ;  rare  in  deep  water ;  common  at 

7  fathoms  and  58  fathoms. 

Lagena  distoma,  Parker  and  Jones. 

Lagena  distoma,  Brady,  1864,  Trans.  Linn.  Soc.  London,  vol. 

xxiy.  p.  467,  pi.  xlviii.  fig.  6. 
Lagena  sulcata,  var.  distoma,  Parker  and  Jones,  1865,  PhiL 

Trans.,  vol.  civ.  p.  365,  pi.  xiii.  fig.  20. 
Very  rare  at  845-1020  fathoms. 
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Lagena  gracilis,  WilliamBon. 

Lagena  gracilis,  Williamson,  1848,  Ann.  and  Mag.  Nat.  Hist., 

ser.  2,  vol.  i.  p.  13,  pi.  i.  fig.  5. 
Found  in  all  the  gatherings ;  frequent  at  750  fathoms. 
Lagena  sulcata,  Walker  and  Jacob,  sp. 

Serpula  (Lagena)  sulcata.  Walker  and  Jacob,  1798,  Adam's 

Essays,  Kanmacher's  Ed.,  p.  634,  pi.  xiy.  fig.  5. 
Found  in  all  the  gatherings ;  common  at  7  fathoms  and  53 
fathoms, 

Lagena  wiUiamsoni,  Alcock. 

Lagena  williamsoni,  Alcock,  1865,  Proc.  Lit.  and  Phil.  Soc. 

Manchester^  yol.  iy.  p.  195. 
7-750  fathoms  ;  plentiful  in  shallow  water. 

Lagena  costata,  Williamson,  sp. 

Entosolenia  costata,  Williamson,  1858,  Kec.  For.  Or.  Br.,  p.  9, 

pi.  i.  fig.  18. 
Lagena  costata,  Wright,  1877,  Proc.  Belfast  Nat.  Field  Club, 

1876-7,  Appendix,  p.  103,  pi.  iv.  figs.  11-13. 
Bare  at  53  fathoms  and  750  fathoms. 
Lagena  semistriata,  Williamson. 

Lagena  striata,  t^or.  semistriata,  Williamson,  1848,  Ann.  and 

Mag.  Nat.  Hist.,  ser.  2,  vol.  i.  p.  14,  pi.  i.  figs.  9,  10. 
Bare  at  345  fathoms,  and  750  fathoms;  rather  common  at 

7  fathoms  and  53  fathoms. 

Lagena  crenata,  Parker  and  Jones. 

Lagena  crenata,  Parker  and  Jones,  1865,  Phil.  Trans.,  vol.  dv. 

p.  420,  pi.  xviii.  fig.  4. 
One  specimen  found  at  345  fathoms. 
Lagena  striatopunctata,  Parker  and  Jones. 

Lagena  sulcata,  var,  striatopunctata,  Parker  and  Jones,  1865, 

Phil.  Trans.,  vol.  civ.  p.  350,  pi.  xiii.  figs.  25-27. 
One  specimen  found  at  345  fathoms. 

Lagena  squamosa,  Montagu,  sp. 

Yermiculum  squamosum,  Montagu,  1803,  Test.  Brit.,  p.  526, 

pi.  xiv.  fig.  2. 
One  specimen  at  1020  fathoms ;  frequent  at  7  fathoms  and  53 

fathoms. 
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Lagena  hexagona,  WilliamBon,  sp. 

Entosolenia  squamoBa,  var.  hexagona,  Williamson,  1848,  Ann. 

and  Mag.  Nat.  Hist.,  ser,  2,  vol.  i.  p.  20,  pi.  iL  fig.  23. 
Frequent  at  7-1020  fathoms. 

Lagena  hertwigiana,  Brady. 

Lagena  hertwigiana,  Brady,  1881,  Quart.  Joum.  Micr.  Sci., 

vol.  xxi.  (N.  S.)  p.  62  ;  "Challenger''  Rep.  p, 470, pi. xviii. 

fig.  36. 
Yery  rare  at  750  fathoms. 

Lagena  Isvigata,  Reuss.  sp. 

Fissurina  laevigata,  Reuss,  1849,  Denkschr.  d.  k.  Akad.  Wise. 

Wien,  vol.  i.  p.  366,  pi.  xlvi.  fig.  1. 
Found  in  all  the  gatherings ;  common  at  53  fathoms. 

Lagena  laevigata,  var.  lucida,  Williamson,  sp. 

Entosolenia  marginata,  var.  lucida,  Williamson,  1858,  Rec.  For. 

Gr.  Br.,  p.  10,  pi.  i.  figs.  22,  23. 
Frequent  at  53  fathoms ;  common  at  7  fathoms. 

Lagena  laevigata,  var.  quadrata,  Williamson,  sp. 

Entosolenia  marginata,  var.  quadrata  (pars),  Williamson,  1858, 
Rec.  For.  Gr.  Br.,  p.  11,  pi.  i.  fig.  27  ;  Wright,  Belfast  Nat. 
Field  Cluh,  1886,  Appendix,  pi.  xxvi.  fig.  9. 

Yery  rare  at  53  fathoms  and  345  fathoms;  frequent  at  7 
fathoms. 

Lagena  laevigata,  var.  aperta,  Seguenza. 

Fissurina  aperta,    Seguenza,    1862,  Foram.  Monotal.   Mess., 

p.  60,  pi.  i.  fig.  60. 
Lagena  faba,  Balk  well  and  Millett,  1884,  Joum.  Micr.  and 

Nat.  Sci.,  vol.  iii.  p.  81,  pi.  ii.  fig.  10. 
Frequent  at  7  fathoms  and  53  fathoms. 
This  small  and  somewhat  obscure  form  is  not  unfrequent  in 

shallow  water  gatherings  around  the  Lish  coast. 

Lagena  fimbriata,  Brady. 

Lagena  fimbriata,  Brady,  1881,  Quart.  Joum.  Micr.  Sci.,  vol. 

xxi.  (N.  S.)  p.  61. 
Rare  at  7  fathoms  and  750  fathoms ;  frequent  at  53  fathoms 

and  345  fathoms. 
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Lagena  staphyllearia,  Schwager,  sp. 

Fissurina  staphyllearia,  Schwager,  1866,  Novara-Ezped.,  Geol. 

Theil,  vol.  ii.  p.  209,  pi.  v.  fig.  24. 
Bare  at  1020  fathoms. 

Lagena  marginata,  Walker  and  Boys. 

Serpula  (Lagena)  marginata,  Walker  and  Boys,  1784,  Test. 

Min.,  p.  2,  pi.  i.  fig.  7. 
Found  in  five  of  the  gatherings,  7>1020  fathoms;  common  at 

7  fathoms  and  750  fathoms. 
Trigonal  forms  of  this  species  are  yery  rare  ;  a  few  specimens 

were  found  at  log  6,  7  fathoms. 

Lagena  marginata,  var.  insequilateralis,  Wright. 

Lagena  marginata,  var,  insequilateralis,  Wright,  1886,  Proc. 

Belfast  Nat.    Field    Club,    Appendix,   p.   821,   pi.   xxvi. 

fig.  10,  a,  b,  c. 
Bare  at  7  fathoms. 

Lagena  lagenoides,  Williamson,  sp. 

Entosolenia  marginata,  var.  lagenoides,  Williamson,  1858,  Bee. 

For.  Gr.  Br.,  p.  11,  pi.  i.  figs.  25,  26. 
Bare  at  345  fathoms  ;  frequent  at  5  fathoms  and  53  fathoms. 

Lagena  lagenoides,  var.  tenuistriata,  Brady. 

Lagena  tubulifera,  var,  tenuistriata,  Brady,  1881,  Quart.  Joum. 

Micr.  Sci.  vol.  xxi.  (N.  S.)  p.  61. 
Very  rare  at  7  fathoms  and  53  fathoms. 
Lagena  orbignyana,  Seguenza,  sp. 

Fissurina  orbignyana,  Seguenza,  1862,  Foram.Monotal.  Mess., 

p.  66,  pi.  ii.  figs.  25,  26. 
Frequent  at  345  fathoms  and  750  fathoms ;  common  at  7  fathoms 
and  53  fathoms. 

Lagena  orbignyana,  var.  walleriana,  Wright.    (Plate  xx.  Figs.  8,  8  b.) 
Lagena  orbignyana,  var.  walleriana,  Wright,  1886,  Proc.  B. 

Irish  Acad.,  ser.  2,  vol.  iv.  p.  611, 
This  variety  has  the  centre  of  the  convex  faces  ornamented 

with  a  rounded  boss-like  protuberance. 
Frequent  at  345  fathoms  ;  very  rare  at  53  fathoms. 
It  was  found  frequent  in  a  number  of  the  *'  Lord  Bandon  " 

gatherings. 
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Lagena  orbignyana,  var,  variabilis,  Not.    (Plate  zx.  Figs.  9,  9  b.) 

This  yariely  is  more  elongate  in  contour  than  the  typical  L.  or- 

bignyana,  and  at  times  has  the  lower  portion  of  the  convex  &ce8 

ornamented  with  short  riblets,  as  in  the  specimen  figured. 

Frequent  at  750  fathoms.     I  have  also  met  with  this  variety 

in  several  of  the  '^  Porcupine ''  soundiags  from  the  North 

Atlantic. 

Lagena  bicarinata,  Terquem,  sp. 

FisBurina  bicarinata,  Terquem,  1882,  M6m.  Soc.  GF60I.  France, 

66r.  3,  vol.  ii.  ;  M6m.  iii.  p.  31,  pi.  i.  fig.  24. 
Lagena  bicarinata,  Wright,    1885,   Proc.  Belfast  Nat.  Field 

Club,  Appendix,  pi.  xxvi.  fig.  8,  a,  b. 
Very  rare  at  345  fathoms ;   frequent  at  7  fathoms  and  53 

fathoms. 

Sub-family^  Noi>oaA.Ri2rJs. 
NODOSAKIA,  Lamarck. 

Nodosaria  IsBvigata,  d'Orbigny. 

Nodosaria  (Glandulina)  laevigata,  d'Orbigny,  1826,  Ann.  ScL 
Nat.,  vol.  vii.  p.  252,  No.  1.  pi.  x.  figs.  1-3. 

Frequent  at  345  fathoms;  very  rare  at  53  fathoms  and  750 
fathoms. 

Nodosaria  rotundata,  Beuss,  sp. 

Glandulina  rotundata,   Beuss,   1849,  Denkschr.  d.  k.  Akad. 

Wiss.  Wien,  vol.  i.  p.  366,  pi.  xlvi.  fig.  2. 
Very  rare  at  750  fathoms ;  frequent  at  845  fathoms. 

Nodosaria  calomorpha,  Heuss. 

Nodosaria  calomorpha,   Beuss,  1865,  Denkschr.  d.  k.  Akad. 

Wiss.  Wien,  vol.  xxv.  p.  129,  pi.  i.  figs.  15-19. 
Very  rare  at  750  fathoms  and  1020  fathoms. 

Nodosaria  pyrula,  d'Orbigny. 

Nodosaria  pyrula,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  viL 
p.  253,  No.  13  ;  Soldani,  Testae,  vol.  ii.  p.  35,  pi.  x.  figs,  b,  c. 
Bare  at  7-345  fathoms. 
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Nodosaiia  &rcimen,  Soldani,  sp. 

Orthoceras  ftircimen,  Soldani,  1791,  Testaoeographia,  yol.  i. 
part  2,  p.  98,  pi.  ov.  fig.  o. 

Bare  at  750  fathoms. 

Nodosaria  conBobrina,  d'Orbignj. 

Bentalina  consobrma,  d'Orbignj,  1846,  For.  Foss-Yien.,  p.  46, 
pi.  ii.  figs.  1-3. 

Yery  rare  at  7-1020  fathoms. 

Nodosaria  consobiina,  var.  emaciata,  Eeiiss. 

Bentalina  emaciata,  Renss,  1851,  Zeitschr.  d.  deutsoh.  GeoL 

Gesellsch.,  vol.  iii.  p.  63,  pi.  iii.  fig.  9. 
Bare  at  345  fathoms. 

Nodosaiia  soluta,  Beuss. 

Dentalina  soluta,   Benss,   1851,  Zeitschr.  d.  deutsch.   Gfeol. 
Gesellsch.  vol.  iii.  p.  60,  pi.  iii.  fig.  4,  a,  b. 

Bare  at  750  fathoms. 

Nodosaria  communis,  d'Orbigny. 

Nodosaria  (Dentalina)  communis,  d'Orbignj,  1826,  Ann.  Sci. 

Nat.,  vol.  vii.  p.  254,  No.  35. 
Bather  rare  at  7-345  fathoms. 

Nodosaria  mucronata,  Neugeboren. 

Dentalina  mucronata,  Neugeboren,  1856,  Denkschr.  d.  k.  Akad. 

Wiss.  Wien,  vol.  xii.  p.  83,  pi.  iii,  figs.  8-11. 
Yerj  rare  at  7  fathoms,  345  fathoms,  and  1020  fathoms. 

Nodosaria  hispida,  d'Orbigny. 

Nodosaria  hispida,  d'Orbignj,  1846,  For.  Foss.  Yien.,  p.  35, 
pi.  i.  figs.  24,  25. 

Two  yerj  small  specimens  at  345  fathoms. 

Nodosaria  scalaris,  Batsch.,  sp. 

Nautilus  (Orthoceras)  scalaris,   Batsch,   1791,   Conch jl.  des 

Seesandes,  No.  4,  pi.  ii.  fig.  4. 
Found  in  all  the  gatherings ;  frequent  at  53  fathoms  and  345 

fathoms. 
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Nodosaria  scalarifl,  var.  separans,  Brady. 

Nodosaria  scalaris,  var.  separans,  Brady,  1884,  ''Challenger" 
Rep.  p.  511,  pi.  bdv.  figs.  16-19. 

Bare  at  345  fathoms ;  and  one  small  specimen  at  7  fathoms. 

Nodosaria  raphanns,  Linn6,  sp. 

Nautilus  raphanus,  Linn6,  1767,  Syst.  Nat.  12th  Ed.,  p.  1164, 
283. 

Bare  at  345  fathoms ;  specimens  very  large. 

Nodosaria  ohliqua,  Linn6,  sp. 

Nautilus  obliquus,  Linn6,  1767,  Syst.  Nat.  12th  Ed.,  p.  1163, 
281. 

Very  rare  at  345  fathoms ;  frequent  at  53  fathoms. 

LINGULINA,  d'Orbigny. 
lingulina  carinata,  d'Orbigny. 

Lingulina  carinata,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 
p.  257,  No.  1 ;  Mod^e,  No.  26. 

Very  rare  at  7  fathoms  and  53  fathoms. 

VAGINTJLINA,  d'Orbigny. 

Yaginulina  legumen,  Linn6,  sp. 

Nautilus  legumen,  Linn6,  1758,  Syst.  Nat.  10th  Ed.,  p.  711, 
No.  248. 

Very  rare  at  50-750  fathoms. 

Yaginulina  linearis,  Montagu,  sp. 

Nautilus  linearis,  Montagu,   1808,  Test.  Brit.  Supl.,  p.  87, 

pi.  XXX.  fig.  9. 
One  broken  specimen  at  50  fathoms. 

BKABDAGONIUM,  Beuss. 
Bhabdagonium  tricarinatum,  d'Orbigny,  sp. 

Yaginulina  tricarinata,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol. 

vii.  p.  258,  No.  4 ;  Modele,  No.  4. 
Common  at  345  fathoms. 
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MARGINTJLINA,  d'Orbigny. 

Marginiilina  glabra,  d'Orbigny. 

Marginulma  glabra,  d'Orbigny,  1826,  Ann.  Sci.  Nat«,  vol.  vii. 

p.  259,  No.  6 ;  Module,  No.  65. 
Frequent  at  53  fathoms. 

Marginulina  costata,  Batsch,  sp. 

KautiluB  (Orthoceras)  costatuB,   Batscb,   1791,  Concbyl.  de» 

Seesandes,  p.  2,  pi.  i.  fig.  1. 
One  specimen  at  345  fathoms. 

Marginulina  globosa. 

Very  rare  at  345  fathoms. 

CRISTELLAEIA,  Lamarck. 

Gristellaria  tenuis,  Bomemann,  sp. 

Marginulina  tenuis,  Bomemann,  1855,  Zeitschr.  d.  deutsch. 

Oeol.  Oessellsch.,  vol.  yii.  p.  326,  pi.  xiii.  fig.  14. 
Frequent  at  345  fathoms. 

Gristellaria  obtusata,  var.  subalata,  Brady. 

Gristellaria  obtusata,  var.  subalata,  Brady,  1884,  <<  Challenger  " 

Rep.,  p.  536,  pi.  Ixvi.  figs.  24,  25. 
One  broken  specimen  at  1020  fathoms. 

Cristellaria  variabilis,  Reuss. 

Gristellaria  variabilis,  Reuss,  1849,  Denkschr.  d.  k.  Akad.  Wiss. 

Wien.,  vol.  i.  p.  369,  pi.  xlvi.  figs.  15,  16. 
Rare  at  750  fathoms ;  common  at  345  fathoms. 

Gristellaria  crepidula,  Fichtel  and  Moll,  sp. 

Nautilus  crepidula,  Fichtel  and  Moll,  1803,  Test.  Micr.,  p.  107, 

pi.  19,  figs.  g.-i. 
Found  in  all  the  gatherings ;  frequent  at  7  fathoms. 

Gristellaria  italica,  Defrance,  sp. 

Saracenaria  italica,  Defrance,  1824,  Diet.  Sci.  Nat.,  vol.  xzzii. 

p.  177 ;  vol.  xlvii.  p.  344 ;  Atlas  Gonch.,  pi.  ziii.  fig.  6. 
A  single  specimen  at  345  fathoms. 
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Ciutellaria  rotnlata,  Lamarck,  sp. 

Lenticulites  rotulata,   Lamarok,  1804,  Annales  da  Miu^mn, 

vol.  v.  p.  188,  No.  3 ;  Tableau  Encyol.  et  Meih«,  pi.  cccdxTi. 

fig.  5. 
Very  rare  at  53-750  fathoms. 

Cristellaria  cultrata,  Montfort,  sp. 

Eobulus  cultratuB,  Montfort,  1808,  Concbyl.  System,  vol.  L 

p.  214,  54*  genre. 
Bare  at  845-1020  fathoms. 

AMPHICOBYNE,  Schlnmberger. 

Amphicoryne  falx,  Jones  &  Parker,  sp. 

Marginalina  falx,  Jones  and  Parker,  1860,  Quart.  Jour.  lOcr. 

Soc.,  vol.  xvi.  p.  302,  No.  28. 
Bare  at  345  fathams. 


Sub'familyy  PoLTMOSPHDrorA. 

POLTMOBPHINA,  d'Orbigny. 

Polymoiphina  laotea,  Walker  and  Jacob,  sp. 

Serpula  laotea.  Walker  and  Jacob,  1798  (fide  Eanmacher), 

Adam's  Essays,  2nd  ed.,  p.  634,  pi.  xxiv.  fig.  4. 
7-750  fathoms ;  common  at  7  fathoms. 
Polyinorphina  lactea,  var.  oblonga,  Williamson. 

Polymorphina  lactea,  var.  oblonga,  Williamson,  1858,  Bee.  For. 

Gr.  Br.,  p.  71,  pL  vi.  figs.  149,  149a. 
Bare  at  53  fathoms ;  frequent  at  7  fathoms. 
Polymorphina  gibba,  d'Orbigny. 

Polymorphina  (Globulina)  gibba,  d'Orbigny,  1826,  Ann.  ScL 

Nat.,  vol.  vii.  p.  266,  No.  20 ;  Module,  No.  63. 
Bare  at  53  fathoms ;  frequent  at  7  fathoms. 
Polymorphina  lanceolata,  Beuss. 

Polymorphina  lanceolata,  Beuss,  1851,  Zeitschr.  d.  deutsch. 

Geol.  Gesellsch.,  vol.  iii.  p.  83,  pi.  vi.  fig.  50. 
One  specimen  at  345  fathoms. 
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Polymorphina  compressa,  d'Orbignj. 

Polymorphina  compressa,  d'Orbigny,  1846,  For.  Fobs.  Vien., 

p.  233,  pi.  xii.  figs.  32-34. 
Rare  at  53  fathoms. 

Polymorphina  rotundata,  Bomemann,  sp. 

Guttulina  rotundata,  Bornemann,  1855,  Zeitschr.  d.  deutsoh. 

Geol.  Gesell.,  vol.  vii.  p.  346,  pi.  xviii.  fig.  3. 
Bare  at  53  fathoms  and  750  fathoms.    A  fistulose  specimen  was 
found  at  53  fathoms. 

Polymorphina  concava,  Williamson. 

Polymorphina  lactea,  var.  concava,  Williamson,  1858,  Bee.  For. 

Gr.  Br.,  p.  72,  pi.  vi.  figs.  151,  152. 
A  single  specimen  at  845  fathoms. 

Polymorphina  myristiformis,  Williamson. 

Polymorphina  myristiformis,  Williamson,  1858,  Bee.  For.  (Jr. 

Br.,  p.  73,  pi.  vi.  figs.  156,  157. 
Bare  at  7  fathoms  and  58  fathoms. 


UVIGEBmA,  d'Orbigny. 

Uvigeiina  pygmsea,  d'Orbigny. 

Uvigerina  pygmsea,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  269,  pi.  xii.  figs.  8,  9 ;  Modele,  No.  67. 
Found  in  all  the  gatherings  ;  common  at  53  fathoms. 
Uvigerina  angulosa,  Williamson. 

Uvigerina  angulosa,  Williamson,  1858,  Bee.  For.  Gr.  Br.,  p.  67, 

pi.  V.  fig.  140. 
Found  in  all  the  gatherings,  and  common  in  several  of  them. 

Uvigerina  aculeata,  d'Orbigny. 

Uvigerina  aculeata,  d'Orbigny,  1846,  For.  Foss.  Vien.,  p.  191, 

pi.  xi.  figs.  27,  28. 
Common  at  1020  fathoms;  many  of  the  specimens  intermediate 

between.  U,  aeuUata  and  U*  pygtnaa. 

Uvigerina  asperula,  Czjzek. 

Uvigerina  asperula,  Czjzek,  1847,  Haidinger'sNaturw.  AbhandL, 

vol.  ii.  p.  146,  pi.  xiii.  figs.  14,  15. 
Bare  at  750  fathoms;  common  at  345  fathoms. 


488  Proceedings  of  the  Royal  Irish  Academy. 

Family,  GLOBiG£Rnm>iB. 
GLOBIGERINA,  d'Orbigny. 

Globigerina  bnlloides,  d'Orbigny. 

Globigerina  bulloidos,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 
p.  277,  No.  1 ;  Modules,  Nos.  17  and  76. 

In  all  the  gatherings,  and  abundant  in  most  of  them. 
Globigerina  inflata,  d'Orbignj. 

Globigerina  inflata,  d'Orbigny,  1839,  Foram.  Canaries,  p.  134, 
pi.  ii.  figs.  7-9. 

Very  common  at  345-1020  fathoms ;  rare  at  53  fathoms. 
Globigerina  rubra,  d'Orbigny. 

Globigerina  rubra,  d'Orbigny,  1839,  Foram.  Cuba,  p.  94,  pi.  iy. 
figs.  12-14. 

Frequent  at  750  fathoms ;    rare  at  345  fathoms  and  1020 
fathoms. 

Globigerina  aequilateralis,  Brady. 

Globigerina  sequilateralis,  Brady,  1879,  Quart.  Jour.  Micr.  Sci., 
vol.  xix.  (N.  8.),  p.  285. 

7-1020  fathoms;  rare  near  land;  frequent  in  the  deep-water 
gatherings. 

Globigerina  sacculifera,  Brady. 

Globigerina  sacculifera,   Brady,  1877,  Geol.  Mag.,  Dec.  11, 
vol.  iv.  p.  535. 

Bare  at  345  fathoms. 

ORBULINA,  d'Orbigny. 

Orbulina  universa,  d'Orbigny. 

Orbulina  universa,  d'Orbigny,  1839,  Foram.  Cuba,  p.  3,  pi.  i. 

fig.  1. 
Bare  near  land,  but  common  in  deep  water. 
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HASTIGEBINA,  Wyville  Thomson. 

Hastigerina  pelagica,  d'Orbigny,  sp. 

Nonionina  pelagica,  d'Orbigny,  1889,  Foiam.  Am6r.  M6rid., 

p.  27,  pi.  iii.  figs.  13,  14. 
A  Bingle  specimen  at  750  fathoms. 

PTJLLENIA,  Parker  and  Jones. 

Fnllenia  sphseroides,  d'Orbignj,  sp. 

!Nbnionina  sphseroides,  d'Orbigny,  1826,  Ann.  Sci.  Nat.  vol.  vii. 

p.  293,  No.  1 ;  Module,  No.  43. 
Yery  rare  at  345  fathoms  and  750  fathoms. 
Pnllenia  quinqneloba,  Keass. 

Nonionina  quinqneloba,  Benss,  1851,  Zeitschr.  d.  dentsch.  Qeol. 

Gesell.,  vol.  iii.  p.  71,  pi.  v.  fig.  31. 
Frequent  at  845  fathoms;  rare  at  750  fathoms  and  1020 
fathoms. 

SPHJSEOIDINA,  d'Orbigny. 

SphflBroidina  bulloides,  d'Orbigny. 

Sphseroidina  bulloides,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  267,  No.  1 ;  Module,  No.  65. 
53-750  fathoms ;  frequent  at  345  fathoms. 

Familffy  Botalida.     Sub-family^  BoiAUiriB. 
FATELLINA,  Williamson. 

Patellina  corrugata,  Williamson. 

Fatellina  corrugata,  Williamson,  1858,  Bee.  For.  Gr.Br.,  p.  46, 

pi.  iii.  figs.  86-89. 
Bare  at  50-750  fathoms ;  frequent  at  7  fathoms. 

DISCOBBINA,  Parker  and  Jones. 

Biscorbina  globularis,  d'Orbigny,  sp. 

Eosalina  globularis,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  271,  No.  1,  pi.  adii.  figs.  1-4;  Modae,  No.  69. 
7-345  fathoms ;  frequent  near  the  coast. 

B.I.A.  FBOC.,  SBB.  HI.,  VOL.  I.  2  It 
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Diflcorbina  rosacea,  d'Orbignj,  sp. 

Rotalia  rosacea,  d*Orbigny,  1826,  Ann.  8ci.  Nat.  vol.  vii.  p.  273, 

No.  15 ;  Module,  No.  39. 
Yeiy  rare  at  750  fatboms ;  common  at  7  fathoms. 

Diflcorbina  nitida,  Williamson,  sp. 

Eotalina  nitida,  Williamson,  1858,  Kec.  For.  Gr.  Br.,  p.  64, 

pi.  iv.  figs.  106-108. 
In  all  the  gatherings,  except  345  fathoms. 

Diflcorbina  bertheloti,  d'Orbigny,  sp. 

EosaHna  bertheloti,  d'Orbigny,  1839,  Foram.  Canaries,  p.  135, 

pi.  i.  figs.  28-30. 
7-750  fathoms ;  common  at  345  fathoms. 

PLANORBTJLINA,  d'Orbigny. 

Flanorbulina  mediterranensis,  d'Orbigny. 

Flanorbulina  mediterranensis,  d'Orbigny,  1826,  Ann.  Sci.  Nat., 
vol.  vii.  p.  280,  No.  2,  pi.  xiv.  figs.  4-6 ;  Modae,  No.  79. 

Frequent  at  7-53  fathoms. 

TRUNCATULINA,  d'Orbigny. 

Truncatnlina  refulgens,  Montfort,  sp. 

Gibicides  refulgens,  Montfort,  1808,  Conchyl.  System.,  vol.  L 
p.  122,  31*  genre. 

Bare  at  50  fathoms  and  53  fathoms. 

Truncatulina  lobatula.  Walker  and  Jacob,  sp. 

Nautilus  lobatulus.  Walker  and  Jacob,  1798,  Adam's  Essays, 
Eanmacher's  Ed.,  p.  642,  pi.  xiv.  fig.  36. 

7-345  fathoms ;  very  common  near  the  coast. 

Truncatulina  ungeriana,  d'Orbigny,  sp. 

Eotalina  ungeriana,  d'Orbigny,  1846,  For.  Fobs.  Yien.,  p.  157, 
pi.  viii.  figs.  16-18. 

Common  at  750  fathoms  and  1020  ^thoms ;  rare  at  50  fathoms 
and  345  fathoms. 
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Troncatalina  wnellerstorfi,  Schwager,  sp. 

Anomalina  wiillerstorfi,  Schwager,  1866,  Novara-Exped.,  Geol. 

Theil.,  vol.  ii.  p.  268,  pi.  yii.  figs.  105,  107. 
Bare  at  345  fathoms  and  750  fathoms ;    common  at  1020 

fathoms. 

AKOMALINA,  d'Orbigny. 

Anomalina  ariminensis,  d'Orbigny,  sp. 

Flanulina  ariminensis,  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vol.  vii. 

p.  280,  pi.  v.  figs.  1-3,  bis;  Module,  No.  49. 
Frequent  at  345  fathoms ;  rare  at  750  fathoms. 

PTJLVINULINA,  Parker  and  Jones. 

PnlTinnlina  auricula,  Fichtel  and  Moll.,  sp. 

Nautilus  auricula,  var,  a,  Fichtel  and  Moll.,  1803,  Test.  Micr., 
p.  108,  pi.  XX.  figs,  a,  b,  c ;  var.  P,  id.  ibid.,  figs,  d,  e,  f. 

In  all  the  gatherings,  except  750  fathoms ;  very  common  at 
53  fathoms. 

Fulvinulina  canariensis,  d'Orbigny,  sp. 

Botalina  canariensis,  d'Orbigny,  1839,  Foram.  Canaries,  p.  130, 

pi.  i.  figs.  34-36. 
Bare  at  53  fathoms ;  common  at  345-1020  fathoms. 

Pulvinulina  patagonica,  d'Orbigny,  sp. 

Botalina  patagonica,  d'Orbigny,  1839,  Foram.  Am6r.  M6rid., 
p.  36,  pi.  ii.  figs.  6-8. 

Very  rare  at  53  fathoms ;  common  at  345-1020  fathoms. 

Polvinulina  micheliniana,  d'Orbigny,  sp. 

Botalina  micheliniana,  d'Orbigny,  1840,  M6m.  Soc.  Geol. 
France,  vol.  iv.  p.  31,  pi.  iii.  figs.  1-3. 

Common  at  345-1020  fathoms. 

Fulvinulina  karsteni,  Beuss,  sp. 

Botalia  karsteni,  Beuss,  1855,  Zeitschr.  d.  deutsch.  Geol. 
Gesell.,  vol.  vii.  p.  273,  pi.  ix.  fig.  6. 

345-1020  fathoms;  common  at  750  fathoms. 
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Pulyinnlina  elegans,  d'Orbignj,  sp. 

Eotalia  (Turbinulina)  elegans,  d'Orbignj,  1826,  Ann.  Sci.  Nat., 

vol.  vii.  p.  276,  No.  64. 
Very  rare  at  345-1020  fathoms. 

BOTALIA,  Lamarck. 

Botalia  beccarii,  Lmn6,  sp. 

Nautilus  beccarii,  Liim6,  1767,  Syst.  Nat.,  12th  ed.,  p.  1162. 
In  all  the  gatherings ;  common  near  the  coast. 

Eotalia  orbicularis,  d'Orbignj. 

Eotalia  (Oyroidina)  orbicularis,  d'Orbignj,  1826,  Ann.  Sci.  Nat., 

vol.  vii.  p.  278,  No.  1 ;  Module,  No.  13. 
Frequent  at  345-1020  fathoms. 

Sub-familfff  Tikofobina. 
GYPSINA,  Carter. 

Qypsina  inhierens,  Schultze,  sp. 

Acervulina  inhsBrens,  Schultze,  1854,  Organ,  der  Folythal., 

p.  68,  pi.  vi.  fig.  12. 
Eare  at  7  fathoms. 

Family  J  NuionaivinjB.     Sub-family^  PoLTBTOMELLiKiB. 
NONIONINA,  d'Orbigny. 

Nonionina  depressula,  Walker  and  Jacob,  sp. 

Nautilus  depressulus,  Walker  and  Jacob,  1798,  Adam's  Essays, 

Eanmacher's  £d.,  p.  641,  pi.  xiv.  fig.  33. 
Very  rare  at  345  fathoms ;  very  common  at  7  fathoms. 
Nonionina  umbilicatula,  Montagu,  sp. 

Nautilus  umbilicatulus,  Montagu,  1803,  Test.  Brit.,  p.  191 ; 

suppl.,  p.  78,  pi.  xviii.  fig.  1. 
In  all  the  gatherings ;  common  at  53  fathoms  and  750  fathoms. 
Nonionina  pompilioides,  Fichtel  and  Moll.,  sp. 

Nautilus  pompilioides,  Fichtel  and  MoU.,  1803,  Test.  Micr., 

p.  31,  pi.  ii.  figs.  a~e. 
One  specimen  at  1020  fathoms. 
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I^^onionina  pauperata,  Balkwill  and  Wright. 

Nonionina  pauperata,  Balkwill  and  Wright,  1885,  Trans.  R. 
Irish  Acad.,  vol.  xxviii.  (Science)  p.  353,  pi.  xiii.  figs.  25,  26. 
Very  rare  at  53  fathoms  and  345  fathoms. 

Nonionina  turgida,  Williamson,  sp. 

Eotalina  turgida,  Williamson,  1858,  Bee.  For.  Gr.  Br.,  p.  50, 

pi.  iv.  figs.  95-97. 
In  all  the  gatherings ;  common  in  most  of  them. 

Nonionina  scapha,  Eichtel  and  Moll,  sp. 

Nautilus  scapha,  Fichtel  and  Moll,  1803,  Test.  Micr.,  p.  105, 

pi.  xix.  figs.  d-f. 
Very  rare  at  345  fathoms  and  750  fathoms. 

Nonionina  stelligera,  d'Orbignj. 

Nonionina    stelligera,    d'Orbigny,     1839,    Foram.   Canaries, 

p.  128,  pi.  iii.  figs.  1,  2. 
Bare  at  53-750  fathoms. 

POLYSTOMELLA,  Lamarck. 

PolystomeUa  crispa,  Linn6,  sp. 

Nautilus  crispus,  linne,  1767,  Syst.  Nat.  12th  Ed.,  p.  1162, 

276. 
Very  rare  at  1020  fathoms ;  yery  common  at  7  fathoms. 

Folystomella  striatopunctata,  Fichtel  and  Moll,  sp. 

Nautilus  striatopunctatus,  Fichtel  and  Moll.  1803,  Test.  Micr. 

p.  61,  pi.  ix.  figs.  a-c. 
7-750  fathoms ;  yery  common  at  7  fathoms. 


Sni-familfff  NvmnTLiTiNJs. 

OPEBCULINA,  d'Orbigny. 

Operculina  ammonoides,  Oronoyius,  sp. 

Nautilus  ammonoides,  Ghxmoyius,  1781,  Zooph.  Gron.,  p.  282, 

No.  1220. 
In  all  the  gatherings ;  common  at  53  fathoms. 
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DESCRIPTION  OF  PLATE  XX. 

Figure. 

1.  Hyperammina  elongata,  vat.  IsBTigata,  nov.,  x  50  diam. 

Log  3,  346  fathoms. 

2.  Webbina  davata,  J.  &  P.,  adherent  specimen,  x  20  diam. 

Log  5,  750  fathoms. 

3.  Webbina  clavata,  J.  &  P.,  with  long  tabular  neck  adherent  to 

bits  of  rounded  quartz,  x  20  diam. 

Log  5,  750  fathoms. 

4.  Trochammina  robertsoni,  Br.     4  a,  lateral  aspect ;  4  b,  peripheral 

aspect,  X  100  diam. 

Log  8,  53  fathoms. 

5.  [Seabrookia  pellucida,  Brady.     5  a,  lateral  aspect  by  transmitted 

light ;  5  b,  oral  aspect,  x  100  diam.    Java  Sea,  45  fathoms.] 

6.  Seabrookia  earlandi,  J.  Wright,  lateral  aspect  by  transmitted 

light,  X  100  diam. 

Log  3,  345  fathoms. 

7.  Seabrookia  earlandi,  J.  Wright.     7  a,  superior  lateral  aspect ; 

7  b,  oral  aspect,  x  100  diam. 

Log  3,  345  fathoms. 

8.  Lagena  orbignyana,  var.  wallerina,  J.  Wright.    8  b,  oral  aspect, 

X  100  diam. 

Log  3',  345  fathoms. 

9.  Lagena  orbignyana,  var.  variabilis,  J.  Wright.     9  b,  oral  aspect, 

X  100  diam. 

Log  5,  750  fathoms. 
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XLIV. 

ON  THE  OCCTTRRENCE  OF  SERPENTINE  AT  BRAT  HEAD. 
By  Pbofessob  J.  P.  O'REILLY,  Royal  College  of  Science, 
Dublin.     (Plate  XXI.) 

[Read  June  23,  1890.] 

Ih  the  Paper  submitted  to  the  Academy,  January  28,  1889,  "  On  the 
directions  of  the  lines  of  Jointing  observable  in  the  neighbourhood  of 
the  Bay  of  Dublin,"  the  conclusion  was  arrived  at,  *'  that  taking  all 
the  characteristics  and  conditions  of  the  Rocks  of  Bray  Head  into 
consideration,  there  are  strong  reasons  for  questioning  the  purely  sedi- 
mentary origin  and  nature  which  up  to  the  present  has  been  assigned 
to  them  (the  Bray  Head  Rocks)  by  geologists."  I  further  added : — 
"  The  reasons  which  have  tended  to  force  this  view  upon  me  may  be 
classed  under  the  two  heads.  Physical  Characteristics  and  Chemical 
Composition" ;  and  I  proposed  to  treat  the  question  fully  when  making 
my  Report  on  the  results  of  the  chemical  analyses  of  the  Bray  Head 
Bocks  for  which  grants  of  money  had  been  given  to  me  by  the 
Academy. 

The  continued  examination  of  these  Rocks,  on  the  one  hand,  as 
well  as  the  difficulty  and  delay  attending  the  execution  of  a  sufficient 
number  of  analyses  to  meet  the  requirements  of  the  problem  involved, 
have  prevented  the  Report  being  brought  to  that  state  of  completeness 
which  I  had  hoped  it  to  attain,  and  in  which  I  am  desirous  of  submit- 
ting it  to  the  Academy.  As  a  matter  of  fact,  new  observations  are 
being  continually  made,  and  Qompleteness  of  results  seems  hardly  yet 
attainable.  As,  however,  the  subject  of  the  present  Paper  may  be 
treated  separately,  as  it  forms  an  excellent  introduction  to  what  I  may 
have  to  say  regarding  the  Bray  Head  Rocks  taken  as  a  whole,  and  as 
finally  it  brings  out  well  the  importance  of  chemical  analyses  for  the 
determination  of  the  true  nature  of  this  very  remarkable  series  of 
beds,  I  have  thought  it  advisable  to  submit  the  present  Paper  without 
further  delay. 

The  bed  to  which  the  following  details  refer  has  a  history  which  it 
is  desirable  to  record  here.  In  the  memoir  to  sheets  121  and  130  of 
the  Geological  Survey  of  Ireland,  illustrating  a  portion  of  the  counties 
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of  Wicklow  and  Dublin,  by  J.  Beete  Jukes,  M.  A.,  F.R.S.,  and  G.  V. 
DuKojer,  M.E.I. A.,  published  in  1869  (subsequent  to  the  deaths  of 
these  gentlemen),  and  in  the  section  describing  the  Bray  Head  district, 
at  p.  25,  occurs  the  paragraph  : — ^*  The  southern  end  of  the  coast  sec- 
tion affords  the  usual  greenish  and  reddish  purple  grits  and  hard  slate 
layers ;  and  at  a  distance  of  about  half  a  mile  N.  of  the  Gable  Rock  (or 
Half -tide  rock)  these  are  traversed  somewhat  in  their  line  of  strike,  i.e. 
from  N.E.  to  S.W.,  by  a  greenstone  dyke  which  on  the  shore  branches 
into  numerous  veins.  The  N.E.  end  of  the  dyke  is  dislocated  for  the 
distance  of  about  60  yards  by  a  fault  nearly  E.  and  W.,  the  down 
throw  being  to  the  south.  The  dyke  can  be  traced  up  the  hill  for  the 
distance  of  about  260  yards.''  The  following  foot-note  is  added  :— 
''  This  dyke  was  first  discovered  by  Professor  Harkness,  and  has  been 
minutely  described  by  Mr.  W.  H.  8.  Westropp  in  the  Journal  of  the 
Geological  Society  of  Ireland  for  the  year  1866." 

Turning  to  this  description,  which  appears  in  vol.  i.,  part  ii.,  for 
the  year  1865-66,  p.  149,  with  the  title,  <<0n  a  Trap  Eock  at  Bray 
Head,  Co.  Wicklow,  by  W.  H.  Stackpoole  Westropp,  M.R.I.A.,"  the 
following  details  are  therein  found : — 

P.  150. — ^^  Some  time  ago  Professors  Harkness  and  King  discovered 
a  bed  of  greenstone  about  100  yards  south  of  the  Windgate  quartz  rock, 
by  the  side  of  an  old  road,  running  a  little  above  the  present  walk, 
which  skirts  the  eastern  side  of  the  hill ;  these  gentlemen  told  Mr. 
Jukes  of  its  occurrence  there,  and  during  Easter  week  last  year  (1864) 
Mr.  Jukes  showed  it  to  me  when  he  was  giving  a  field  lecture  to  his 
Geological  Glass ;  he  said  he  had  traced  it  up  the  hill,  but  that  no  one 
had  tried  to  find  its  extension  down  to  the  seashore." 

The  author  then  gives  the  following  results  of  his  examination : — 
*'  From  the  place  where  the  trap  can  be  first  seen  towards  the  top  of 
the  hill,  down  to  the  spot  where  Professors  Harkness  and  King  noticed 
it  by  the  old  roadside,  it  appears  to  occur  in  one  bed  about  5  feet  thick, 
regularly  interstratified  with  the  grits  and  slates.  In  the  cliff  between 
the  walk  and  the  railway  it  begins  to  show  a  tendency  to  split  up,  for 
a  second  bed  only  an  inch  or  two  thick  appears,  which  runs  parallel  to 
the  mainbed,  and  is  separated  from  it  by  grits,  &c.  The  trap  disap- 
pears under  the  railway  embankment,  and  would  not  again  be  seen 
but  for  a  fault  having  an  upthrow  to  N.N.W.  of  about  150  feet;  this 
brings  up  the  trap  about  60  yards  to  the  N.,  where  it  may  be  seen  on 
both  sides  of  the  railway  near  the  south  entrance  of  the  tunnel. 
Below  the  railway  it  becomes  split  up  into  several  beds ;  and  on  the 
eashore  I  counted  as  many  as  seven,  varying  in  thickness  from 
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2  inches  to  1  foot ;  there  are  also  some  curious  fine  veins  of  0*25  to 
0*5  inch  thick. 

"The  Tock  is  greenstone,  having  different  textures  in  different 
parts;  up  the  hill,  where  it  occurs  in  one  bed,  it  is  a  hard  finely 
crystalline  rock,  of  a  dark  grayish  colour  and  very  durable,  for  it  is 
scarcely  at  all  affected  by  weathering ;  but  where  it  becomes  split  up 
into  a  number  of  beds,  it  is  a  rotten  brownish  green  rock,  with  nume- 
rous black  specks  of  a  mineral,  which  probably  is  hornblende ;  some 
ol  these  beds  have  quite  the  look  of  ash. 

"  The  trap  is  so  regularly  interstratified  with  the  sedimentary  rocks 
that  at  first  sight  it  might  be  supposed  to  be  contemporaneous ;  how- 
ever I  believe  it  to  be  intrusive,  for  the  fine  veins,  before  alluded  to, 
maj  be  seen  entering  the  adjacent  beds  of  slate,  some  dying  away, 
while  others  cut  across  the  laminea  of  the  slate  in  a  manner  that  I 
cannot  think  that  an  ash  would  behave ;  nevertheless,  anyone  examin- 
ing a  hand  specimen  of  one  of  these  veins  would  be  inclined  to  call  it 
an  ash.  In  conclusion,  I  beg  to  observe  that,  while  there  is  such  a 
profusion  of  igneous  rocks  associated  with  the  lower  Silurian  deposits 
of  Wicklow,  it  is  rather  remarkable  that  one  small  greenstone  dyke  at 
Greystones,  and  the  trap  I  have  just  described,  are  the  only  ones 
which  have  yet  been  found  in  the  Cambrian  rocks  of  that  county." 

In  the  discussion  on  this  Paper  (given  on  p.  179  of  the  same  Jour- 
nal) Professor  Jukes  is  reported  to  have  said : — '^  He  could  understand 
his  (Mr.  Westropp's)  having  been  perplexed  at  the  ashy  appearance  of 
some  of  the  branching  veins  which  he  had  described,  because  he  him- 
self had  been  occasionally  perplexed  as  to  whether  particular  masses 
of  trap  were  ash,  or  were  crystalline  rock  decomposed.  But  the  fact 
that  the  geeenstone  which  he  described,  as  running  persistently 
between  two  beds  in  the  upper  part  of  the  mountain,  split  into  two 
or  three  beds  below  (a  circumstance  of  which  he  had  not  been  pre- 
viously aware),  proved  that  the  greenstone  was  intrusive.  The  small 
veins  issuing  from  it  were  an  additional  proof  to  the  same  effect. 
Such  intrusions  were  not  uncommon.  He  knew  of  beds  of  intrusive 
greenstone  ronning  evenly  between  other  beds  for  miles  of  length  and 
breadth,  preserving  almost  the  same  thickness  throughout,  and  not 
producing  any  appreciable  alteration  in  the  beds  above  or  below. 
When  he  first  surveyed  N.  "Wales  in  conjunction  with  Mr.  Selwyn, 
Mr.  Selwyn  was  obliged,  after  he  had  mapped  out  the  country,  to 
spend  some  months  in  going  over  the  whole  ground  again,  and  ham- 
mering every  suspicious-looking  rock ;  for  it  was  only  in  that  way  that 
crystalline  greenstone  could  be  known  from  green  siliceous  grits. 

BJ.A.  PBOC.,  SSB.  m.,  VOL.  I.  2  K 
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Anyone  examining  the  maps  of  that  country  would  see  minute  red 
lines,  indicating  the  occuirence  of  narrow  veins  of  greenstone.  In  the 
neighbouring  district  were  lower  Silurian  beds,  in  which  there  were 
trap  rocks  of  all  kinds,  in  great  quantities,  and  of  great  thickness.  It 
was  clear  that  the  trap  in  the  lower  Silurian  must  have  come  up 
through  Cambrian ;  and  therefore  it  was  at  first  sight  odd  that  there 
should  be  so  little  trap  in  the  Cambrian,  where  that  only  was  exposed 
to  view,  and  such  an  immense  development  of  it  in  the  Silurian.  But 
this  might  be  accounted  for  by  the  supposition  that  the  trap  had  passed 
through  channels  or  pipes  of  communication.  Therefore  it  was  quite 
possible  that,  in  the  county  of  Wicklow,  the  trap  might  have  passed 
through  such  channels  as  were  described  by  Mr.  Westropp.  No 
matter  how  much  a  district  was  worked,  it  was  impossible  to  exhaust 
the  facts  of  it.  Bray  Head  was  twice  examined  by  most  careful  work- 
men, who  yet  never  saw  this  bed  of  greenstone.  Mr.  Harkness  did 
discover  it  near  the  old  road,  and  reported  the  fact  to  him  (Mr.  Jukes), 
l)ut  he  did  not  credit  it  at  first." 

I  have  given  the  whole  of  these  details  because  of  their  importance 
in  estimating  what  hsA  been  done  for  the  exact  determination  of  the 
Bray  Head  Rocks. 

In  the  first  place,  it  may  be  observed  that  Messrs.  Harkness,  King, 
Jukes,  and  Westropp  all  speak  of  the  dyke  as  a  greenstone,  without 
further  determination  apparently  than  that  afforded  by  mere  in- 
spection. 

Secondly — while  the  survey  memoir  states  that  the  dyke  traverses 
''  the  usual  greenish  and  reddish  purple  grits  and  hard  slate  layers'* 
somewhat  in  their  line  of  strike,  %,$.  from  N.E.  to  S.W.,  Mr.  West- 
ropp's  careful  description  (accepted  by  Mr.  Jukes)  shows  that  the  dyke 
from  the  top  of  the  hill  to  the  old  road  above  the  path  is  regularly 
interstratified  with  the  beds. 

Thirdly — that  it  branches  into  these  beds  between  which  come  in 
grit  beds. 

Fourthly — ^that  the  so-called  greenstone  presents  different  textures 
in  different  parts :  in  one  place,  a  hard  finely  crystalline  texture,  of  a 
dark  grayish  colour,  and  then  very  durable ;  in  another,  where  split 
up,  it  is  a  rotten  brownish  green  rock,  with  numerous  black  specks  of 
a  mineral  which  probably  is  hornblende. 

Fifthly — some  of  these  thin  beds  have  quite  the  look  of  an  ash. 

Bringing  out  the  significance  of  these  details,  we  have  Mr.  Jukes 
stating  that  he,  too,  had  sometimes  been  perplexed  as  to  whether  parti- 
cular masses  of  trap  were  ash  or  were  crystalline  rook  decomposed ; 
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part.  The  colour  is  onlj  faintly  green ;  on  the  fresh  fracture  rather 
and  admitting  that,  from  the  fact  of  the  rock  heing  split  up  as  described, 
it  must  be  intrusive. 

We  have,  also,  his  important  remarks  as  to  the  survey  of  N.  Wales 
by  Mr.  Selwyn,  and  his  *'  hammering  of  every  suspicious-looking  rock, 
for  it  WSA  only  in  that  way  that  crystalline  greenstone  could  be  known 
from  green  silicious  grit;"  his  endeavours  to  explain  the  seeming 
anomaly  of  an  abundance  of  eruptive  rocks  in  the  lower  Silurian,  and 
their  absence  in  the  Cambrian  through  which  they  must  have  passed. 

Finally,  his  very  significant  statements,  <<that  no  matter  how 
much  a  district  was  worked,  it  was  impossible  to  exhaust  the  facts  of 
it" — "  that  Bray  Head  was  twice  examined  by  most  careful  workmen, 
who  yet  never  saw  this  bed  of  greenstone" — and  lastly,  his  admitted 
incredulity  as  to  its  existence  when  it  was  first  reported  to  him. 

All  this  points  to  the  clear  conclusion  that  nearly  everything  has 
yet  to  be  done  for  the  accurate  determination  of  the  true  nature  of 
these  rocks  and  of  their  stratigraphical  relations. 

I  submit  the  results  of  my  own  observations  as  a  contribution 
towards  these  ends.  I  accept  Mr.  Westropp's  description  of  the  dyke, 
as  it  appears  on  the  old  road  and  on  the  railway  cutting,  as  practically 
correct  and  give  sketches  of  the  dyke  as  it  appears  in  these  two  places, 
•ee  page  508  and  Plate  XXI.  As  to  the  splitting  up  into  branches  on 
the  shore,  I  have  been  unable  to  verify  this,  as  the  rocks  are  difficultly 
accessible,  so  far  as  I  am  aware  only  by  boat ;  but  there  is  visible  from 
the  path  a  series  of  dark-grey  beds  projecting  into  the  sea,  which  may 
be  the  continuation  of  this  dyke,  but  may  possibly  be  a  different  set 
separated  from  the  dyke  observed  by  one  of  the  many  faults  which 
influence  so  markedly  the  outline  of  the  coast  here  (as  a  matter  of  fact 
the  beds  here  are  both  markedly  faulted  and  much  disturbed).  As  to 
the  true  nature  of  the  rock  I  had  samples,  taken  from  the  outcrop  on 
the  railway,  analysed ;  and  the  results,  taken  in  connexion  with  the 
hardness,  density,  and  the  appearance  of  the  rock  in  thin  section  under 
the  microscope,  prove  it  to  be  a  serpentine,  but  evidently  a  product  of 
alteration  of  a  basic  rock,  as  most  serpentines  are.  The  density  deter- 
mined on  two  specimens  was  found  to  be  2*803.  This  agrees  well 
with  that  mentioned  in  Dana's  '<  Mineralogy"  (6th  ed.,  1874),  p.  804, 
for  a  dark-green  serpentine  of  Newbury,  Mass.,  U.  S.,  given  as  2*804. 
The  hardness  is  about  3*5,  the  rock  being  easily  cut  by  fluor  spar ; 
while  the  toughness  so  characteristic  of  certain  magnesian  rocks, 
and  which  shows  itself  by  the  difficulty  met  with  in  breaking  up  a 
sample  into  pieces  is  remarkable :  it  crushes,  but  does  not  readily 
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a  dark  grej.    On  tbe  fresh  surface  of  fracture  of  the  specimen  exa- 
mined, hydrochloric  acid  produces  a  distinct  effervescence,  showing 
the  presence  of  lime  carbonate,  apparently  due  to  the  alteration  of 
some  of  the  lime  silicates  present. 
S  N 


SOVTH-NO&TH  SsCTION  OF  SbRPBNTINB  BeD  ON  OLD  RoADWAT  AB0X7T  100  TPS.  S. 
OF  THB  WiNDOATE  QUA&TZITE. 


1.  Grit  Bed. 

2.  „      „     33  ins. 

3.  Coarse  green  Slate,  11  in. 

4.  Grit,  20  ins. 

6.  Serpentine  passing  into  6  (same 
as  3). 


6.  Coarse  green  Slate,  6  ins. 

7.  Grit,  23  ins. 

8.  Foliated  or  laminated  hard  Slate, 

showing  wavy  lines  of  folia- 
tion, 21  ins. 

9.  Grit,  24  ins. 


Direction  of  Serpentine  hed,  N.  61"  E.        Dip,  K.  66^ 
Thickness  of  5  and  6,  8  feet. 

The  chemical  analysis  of  a  specimen  taken  from  the  railway 
cutting  was  made  by  Miss  M.  W.  Eobertson,  M.  A.,  E.  Un.  Ir.,  and 
her  Eeport  thereof  is  as  follows: — 

I  have  examined  the  green-speckled  rock,  No.  29,  which  you 
submitted  to  me  for  analysis,  and  find  that  it  contains  the  following 
substances  : — silica;  iron,  present  as  FeO  ;  alumina;  magnesia;  Ume; 
and  carbonic  acid ;  also  minute  quantities  of  copper,  nickel,  and  chro- 
miun;  an  exceedingly  faint  trace  of  cobalt  and  manganese.  The 
alkalies,  soda,  potash,  and  lithia,  are  also  present,  but  in  very  small 
qnmtity.     The  body  fuses  on  being  heated  over  the  blowpipe. 
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In  estimatiDg  the  loss  on  ignition,  allowance  has  been  made  for 
loes  of  GOs,  and  also  for  the  change  from  FeO  to  FosOs. 

A  quantitatiye  analysis  of  the  substance  gives  the  following 
results: — 

per  cent. 

SiO, 39-863 

CuO 0180 

FeO 17-312 

AljO, 10-070 

Cr,0, 1-299 

NiO 0112 

CaO 6-380 

MgO 11-838 

NaaO 1-289 

CO, 4-198 

Lossof  weight  at  110°  C 0-430 

„            „       from  1 10°  C.  to  260°  C.  0129 

„            „       above  250°  C.     .    .    .  7-864 

100-964 

It  is  qnite  tme  that  the  composition  here  given  differs  from  that 
of  normal  serpentine,  in  which  the  MgO  is  rarely  under  25  or  30  °/° ; 
but  Justu6[Both,  in  his  work,  ^'iDie  Gesteins-ancdysen,"  gives  at  p.  56 
the  following  analysis : — 

1^0.  5.  Nanzenbach  near  Dillenburg  (analysed  by  Schnabel ;  ex- 
tracted from  Rammelsberg's  '*Handw6rterbuch  Mineralch."  Suppl.  4, 
200,  1849),  a  very  soft  serpentine,  oil-green  colour. 

SiO, 41-70 

AlA 7-04 

Fe,0, 

FeO 26-95 

MnO 

CaO 3-34 

MgO 10-26 

K,0,Na,0 

H,0 11-68 

100-87 
Dried  to  100°  C. ;  lost  thereby  6-28  %  H,0. 


834 


c^ 

S 10-26 

eo — 


b 


58 


510  Proceedings  of  the  Royal  Irish  Academy. 

Contrasting  this  analysis  with  Miss  Eobertson's,  we  have  the  fol- 
lowing : — 

Braj  Head  Serpentine.  Dillenbuig  Seipentine. 

SiOa 39-863 41-70 

AlA 10070 7-04 

CrA 1-299 — 

FeO 17-212^ 26-95^ 

CaO 6-380 

MgO 11-838 

CuO 0-180 

NiO 0112 

Na^O 1-289     . 

CO, 4-198 1  :n 

Loss  by  ignition  counted)  3.4^3  j  ^  1  j. 

100-954  100-87 

In  the  Dillenburg  analysis  the  sum  of  the  protoxides,  amounting 
to  40-55,  represents  about  the  normal  amount  of  magnesia  present  in 
the  noble  seipentine.  The  same  sum  for  the  Bray  Head  mineral, 
representing  35-822,  which  is  about  the  mean  between  the  extreme 
amounts  given  by  Dana  in  his  list  of  analyses,  for  the  MgO.  It  is 
therefore  reasonable  to  assume  that  the  protoxides  replace  magnesia. 

As  to  the  nature  of  the  rock  from  which  the  serpentine  is  an 
altered  product,  I  have  not  yet  had  time  to  determine ;  but,  judging 
from  the  texture  of  the  rock  as  seen  in  the  spotted  samples,  it  is  pro- 
bably a  diabase  porphyry,  of  the  group  of  which  the  Lambay  porphyry 
is  the  highest  type. 

If  this  rock  be  admitted  to  be  a  true  serpentine,  only  now  deter- 
mined to  be  such,  and  if  it  may  present  different  textures  and  appear- 
ances, it  is  quite  evident  that  many  such  beds  may  exist  in  the  Co. 
Wicklow  awaiting  recognition  and  determination.  That. such  is  the 
case  is  my  belief ;  and  from  the  examination  that  I  have  been  making 
of  the  Bray  Head  rocks,  I  am  convinced  that  some  of  the  hard,  slaty 
bands  and  olive-green  slates  may  on  examination  turn  out  to  be  altered 
intrusive  rocks.  In  support  of  this  proposition  I  hope  to  be  able  to 
submit  a  further  Paper  to  the  Academy,  embodying  the  results  of  the 
analyses  made  by  the  aid  of  the  grants  received  from  the  Academy. 

As  regards  the  direction  of  the  beds  on  the  old  road  above  the  path, 
as  given  in  the  sketch  of  the  section  at  that  point,  see  page  508,  I 
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may  point  out  that,  while  the  direction  as  stated  by  the  Survey  Memoir 
is  roughly  given  as  N.E./S.W.,  the  true  bearing  is  N.  61®E.,  while 
that  of  the  fault  by  which  it  is  dislocated  is  N.  67°  E.  (dip  S.  70°) 
where  determined,  that  is  on  the  railway  side ;  the  difference  being 
only  4°,  it  is  probable  that  both  directions  are  the  same.  The  interest 
of  exact  measurements  in  this  case  is,  that  taking  both  directions  at 
the  value  N.  61°E.,  we  have  very  correctly  the  line  of  the  southern 
coast  of  Ireland,  as  also  that  of  the  faults  shown  as  existing  in  the 
Kilkenny  coal-field,  both  of  which  I  brought  before  the  Academy  in 
the  Paper  written  to  prove  the  importance  of  coast-line  directions  on 
the  physical  and  geological  structure  of  a  country.  The  inspection  of 
the  map  of  Ireland  shows  that  this  direction  manifests  itself  in  a  series 
of  faults  and  lines  of  structure  extending  between  the  south  coast  and 
a  line  parallel  to  it  passing  through  the  mouth  of  the  Shannon. 
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ON  THE  EANGE  OF  FLOWERING  PLANTS  AND  FERNS  ON 
THE  MOUNTAINS  OF  IRELAND.  By  Hhstbt  Chichester 
Habt,  B.A.,  F.L.S. 

[Communicated  by  A.  Q.  Moss,  H.R.I.A] 

[Bead  June  9,  1890.] 

The  following  remarks  are  the  resnlt  of  seyen  or  eight  years' 
botanizing  in  the  Irish  mountains.  In  carrying  out  these  explora- 
tions, I  was  indebted  to  the  Royal  Irish  Academy  for  assistance  and  for 
the  ultimate  publication  of  the  various  Reports  on  Districts  with  which 
I  furnished  them  {v%d0  p.  570).  Other  observations  of  my  own  are  em- 
bodied in  this  summary,  and  I  have  gleaned  what  plant  altitudes  were 
of  service  from  the  Cyhele  Hihemica,  A  Report  on  the  Ben  Bulben 
plants,  by  R.  M.  Barrington,  published  in  these  Proceedings  (YoL  iv., 
Ser.  n.,  p.  493),  has  also  been  made  use  of.  For  about  nine-tenths  of 
the  total  observations,  I  am  solely  responsible.^ 

My  altitudes  were  taken  invariably  with  the  same  pocket  aneroid, 
an  excellent  one  by  Messrs.  Troughton  and  Simms.  I  kept  another 
in  haimony  with  it,  leaving  it  behind,  and  checking  for  diurnal 
variations  by  it  on  my  return  each  day,  but  I  was  usually  able  to 
check  my  work  at  intervals  during  the  day  by  means  of  the  excellent 
Ordnance  Survey  maps  (inch  to  the  mile),  which  I  was  never  without. 
Working  a  mountain,  I  would,  of  course,  repeatedly  reach  the  sum- 
mit— a  known  height — and  usually,  also,  I  had  mountain  lakes,  with 
a  given  altitude  as  a  basis.  Thus  I  could  hardly  err  more  than  to  a 
slight  extent  in  most  instances,  especially  as  the  Alpines,  which  were 
carefully  attended  to,  commonly  occur  in  the  wet  rUls  and  declivities 
overhanging  such  lakes. 

I  cannot  pretend  either  to  have  developed  any  interesting  generali- 
zation, nor  yet  that  I  have  exhausted  the  subject.  Possibly  some  one 
better  able  to  theorize  may  derive  some  slight  assistance  in  the  climato- 

^  Since  the  present  Paper  was  written,  the  Flora  of  North  Eatt  IreUnd^  by 
Messn.  Stewart  and  Goiry,  has  been  published.  From  it  I  have  extracted  some 
thirty  observations  relating  to  that  district. 


Hart — On  the  Mountain  Flora  of  Ireland.  513 

logical  bearings  of  plant-distribntioii  from  my  records.  If  so,  my  object 
will  be  attained.  And  probably  any  mountaineering  botanist  will  find 
it  easy  to  make  additions  and  corrections  to  my  notes  in  many  oases. 
In  that  case,  the  fact  of  my  having  incited  others  to  such  observations 
will  remain  always  a  source  of  satiafactian ;  iaritis  my  belief  that  a 
considerable  degree  of  accuracy  is  attainable  in  this  direction^  and  that 
plants  maintain  their  mountain  strongholds,  surrounded,  as  they  are, 
by  serried  ranks  of  foes  and  sentries  with  rigorously  limited  precision. 
I  mean  in  the  majority  of  cases.  Waifs  and  strays,  seedlings,  and 
ATlTiTiRig  are  beside  the  question.  These  are  the  exceptions  which 
prove  the  rule.  Those  who  have  the  ground  hold  it ;  and  with  the 
exception  of  an  exceedingly  slow  and  gradual  diminution  of  Alpines 
in  some  stations,  which  is  not  improbably  taking  place,  in  all  likeli- 
hood the  plants  on  the  hiU  and  cliff-sides  are  as  constant  to  their 
altitudes  as  the  hills  and  cliffs  themselves.  This  is  true,  of  course, 
only  so  far  as  mankind,  either  by  marauding  or  by  drainage,  or  some 
other  form  of  interference,  does  not  alter  the  natural  state  of  things. 
Nor  is  it  to  be  deemed  incorrect  because  of  natural  accidents,  which 
occasionally,  in  a  limited  way,  disturb  the  regularity,  as  when  a 
saxifrage  is  found  far  below  its  natural  limit,  because  it  has  been 
carried  down  by  a  torrent  to  a  situation  which  it  could  not  maintain 
longer  than  the  first  occasion  upon  which  the  torrent  happened  to 
make  for  itself  another  course.  Again,  a  block  of  soil  with  Alpine 
vegetation  may  drop  down  a  cliff,  loosened  by  winter  frosts,  and  for 
a  few  years  introduce  a  group  of  strangers  to  an  uncongenial  situation, 
where  they  may  flourish  for  a  period,  and  where  some  few  may  actually 
become  established.  Those  who  do  will  probably  be  found  elsewhere 
less  open  to  any  charge  of  intrusion  at  a  similar  altitude. 

Some  counties  of  Ireland  have  received  less  attention  than  I 
could  have  wished.  I  have  very  few  records  from  Antrim,  where, 
however,  there  are  no  mountains  up  to  two  thousand  feet.  From 
Wicklow,  also,  I  would  have  wished  a  wider  series  of  observations ; 
but  Wicklow,  though  chiefly  mountainous,  yields  less  of  botanical 
interest  than  any  other  mountainous  county  in  Ireland.  Its  wide- 
stretching  deserts  of  upland  bog,  heather,  and  turf  are  often  extra- 
ordinarily devoid  of  any  sort  of  attraction  for  many  miles  at  a  time, 
and  where  broken  ground  and  lovely  scenery  occur  in  Wicklow  it 
is  nearly  always  at  low  altitudes,  unsuitable  for  mountain  plants ;  so 
that  the  absence  of  records  from  Wicklow  must  be  in  part  attributed 
to  the  lack  of  material  for  observation.  I  am  probably  as  familiar 
with  the  Wicklow  mountains  as  anyone,  and  I  have  spent  weeks 
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amongst  them  malung  hardly  a  note;  nevertheless  more  copious 
information  about  the  vertical  ranges  of  the  commoner  plants  in  that 
connty  is  desirable. 

The  species  dealt  with  in  this  Paper  are  those  which  somewhere  or 
other  in  Ireland  reach  the  altitude  of  five  to  seven  hundred  feet  above 
sea-level,  or  upwards.  All  those  that  can  only  exist  below  this  height, 
even  in  the  most  southern  counties,  are  excluded  from  my  list,  and  any 
that  reach  it,  such  as  the  arbutus,  in  one  situation  on  the  MacGilly- 
cuddy's  Eeeks,  are  included.  Of  course  those  species  that  can  ascend 
a  mountain  to  a  certain  height  in  Donegal  will  be  readily  conceived 
capable  of  ascending  to  a  greater  altitude  in  the  milder  climate  of  the 
Kerry  mountains.  The  bracken,  for  instance  (one  of  Watson's 
typical  illustrations),  has  a  difference  of  about  eight  hundred  feet  of 
vertical  range  in  these  two  counties.  Our  insular  climate  is  too 
equable,  however,  to  admit  any  very  marked  and  constant  difference ; 
and  with  regard  to  lowland  species  travelling  upwards  the  contrast  is, 
perhaps,  greatest  between  Kerry  and  either  Down  or  Wicklow. 

"With  regard  to  the  Alpine  species — those  which  cannot  exist  at 
the  lower  levels,  and  descend  towards  the  plains  only  a  limited  dis- 
tance— ^these  appear  to  be  more  constant,  and  present  a  wider  degree  of 
contrast.  The  mean  height  at  which  the  Alpine  plants  which  occur  in 
Kerry  occur  also  in  Donegal  will  be  found  to  be  about  eight  hundred 
and  fifty  feet  higher  in  the  former  district  than  in  the  latter,  and  in 
this  direction  comparisons  and  tabulated  averages  appear  to  be  of 
interest,  the  more  especially  as  on  account  of  the  limited  number  of 
so-called  Alpine  species  occurring  in  Ireland,  their  range  is  easily 
exhibited. 

It  may  be  asked  why  I  stopped  at  seven  hundred  feet,  or  rather 
why  I  came  so  low  down  the  mountains  before  stopping.  It  waa 
because  I  believed  I  observed  that  height  to  be  somewhere  about  the 
upper  limit  of  cultivation  of  grain  crops  in  the  mountain  regions 
throughout  the  island,  and  therefore,  above  that  altitude,  weeds  of 
cultivation  and  colonists  are  eliminated.  In  Kerry  and  Donegal  and 
Connemara  an  elevation  of  seven  hundred  to  eight  hundred  feet  places 
one  at  once  above  a  host  of  species  properly  belonging  only  to  culti- 
vation such  as  hemp-nettle,  dead-nettle,  sow-thistle,  corn-cockle,  com- 
spurrey,  et  hoc  genw  omne.  And  this  height  approximates  pretty 
fairly  to  the  difference  between  the  north  and  south  of  Ireland,  if  we 
contrast  uppermost  of  lowlands  and  lowermost  of  Alpines  in  each  case. 

It  is,  however,  not  my  intention  to  endeavour  to  make  deductions  : 
certain  general  laws  will  be  observed  to  present  themselves,  and  it  is  at 
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any  rate  desirable  that  the  resiilts  collected  here  from  mj  scattered 
Papers  should  be  epitomized  and  rendered  available.  In  several  cases 
interesting  comparisons  may  be  made  with  the  altitudes  found  in  the- 
Cyhele  Britanniea,  showing  that  a  few  Alpines,  such  as  Salix  herhaeea^ 
Car  ex  rigida^  Saxifraga  stellaris^  and  one  or  two  others,  are  less  Alpine, 
and  descend  to  lower  levels  in  Ireland  than  anywhere  else  in  the 
British  Isles,  apparently  even  in  the  Scotch  highlands  and  islands. 
This  may  be  supposed  a  consequence  of  our  cloudier  and  more 
tempered  summer  time.  Similarly,  some  lowland  plants  ascend 
higher;  those  will  be  more  fully  noted  further  on. 

I  give  a  list  of  the  counties  and  their  mountains  dealt  with,  as 
arranged  by  me,  in  districts.  I  cannot  claim  to  have  examined  all  the 
summits ;  but  I  think  above  two  thousand  feet  I  have  left  very  few 
unexamined  in  the  south,  and  a  lower  height  was  necessarily  explored 
in  the  north.  Most  Alpine  species  require  a  considerable  mass  of 
mountain  ground  above  their  stations  in  order  that  surface  moisture 
maybe  present.  Salix  herhacea,  Carexrigiday  and  Lyeopodiumalpinum 
are  notable  exceptions  to  this  rule.  As  a  result  of  this  it  will  be 
found  that  although  the  mean  height  in  Kerry  at  which  all  Kerry 
Alpines  occur  is  about  two  thousand  two  hundred  feet,  yet  there 
will  seldom  be  found  more  than  two  or  three  Alpine  species  on  those 
mountains  which  do  not  reach  several  hundred  feet  higher.  A  similar 
mean  in  Donegal  is  under  eleven  hundred  feet,  and  there  are  no* 
groups  of  Alpines  to  be  found  except  when  the  summits  [reach  some 
six  or  seven  hundred  feet  or  more  above  that  height. 

The  total  number  of  plants  designated  as  '^  Alpine  "  in  Ireland  is 
thirty-one,  and  the  total  number  of  species  here  dealt  with  is  four 
hundred  and  twenty-one.  The  latter  total  may  be  taken  as  corre- 
sponding with  Watson's  zones  3,  4,  and  6  (see  posty  p.  560) ;  but  it 
must  be  understood  that  no  close  comparison  of  ranges  in  our  limited 
space  and  vertical  height  can  be  made  with  those  dealt  with  by 
Watson  in  Great  Britain  without  danger  of  fallacious  and  unreliable 
deductions. 

I  will  now  enumerate  and  define  the  mountain  districts  of  Ire- 
land:— 

I.  Keebt  and  Coex.— Lat.  51°  20'  to  52°  20'.     Sotjth-Westeen. 

(a)  The  MacGfillycuddy's  Reeks,  Cam  Tual,  3414  feet, 
the  highest  point  in  Ireland.  Other  summits  in 
this  range  are — ^Beenkeeragh,  3314  feet;  Caher^ 
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8200  feet;    Cummeenapeasta,  3000  feet;  and  a 
ridge  of  about  the  same  height  for  aeveral  miles. 

{h)  Brandon,  3127  feet. 

{e)  Caherconree,  or  Slieye  Hish  range,  2796  feet. 

{d)  Sugarloaf  and  Cloon  Lough  Mountains,  2440  feet. 

{e)  Mangerton  and  Killamey  Mountains,  2754  feet. 

(/)  Hungry  Hill  and  Olengariff  Mountaiiis,  2249  feet. 

n.  SotJTH  TiPPmiiLET  AKD  Watbbiobd.— Lat  62®  10'  to  62°  28'. 
Median  (longitudinally) : — 

(a)  Galtee  Mountains,  3016  feet. 

{h)  Knockmeildown  Mountains,  2609  feet. 

(e)  Commeraghs,  2697  feet. 

in.  Wecfobd  Aim  Caelow.— Lat.  62°  26'  to  62°  88'.  Eastebh. 

(a)  Mount  Leinster,  2610  feet. 
\h)  Blackstairs,  2409  feet. 

IV.  North    Tipfbeabt  akd  Queeit's  County. — Lat.  62°  44'  to 
63°  6'.     Median:— 

(a)  Keeper,  2276  feet. 

{I)  Slieve  Blooms,  1738  feet. 

V.  "WiCKLOw  AND  Dublin. — Lat.  62°  47'  to  68°  36'.    Eastebn  : — 

{a)  Lugnaquilla,  3039  feet. 

\h)  Mullaghclevaun,    2783   feet;   Gravale,    2362    feet; 

Tonelagee,    2684    feet;    DulE    Hill,   2864   feet; 

Douce,  2384  feet. 
{e)  Eippure,  2473  feet;  Glendoo,  1929  feet;  Seefingan, 

2384  feet. 

VI.  Mayo,     Galway,     and    Claeb.— Lat.    62°   40'    to    64°    46' 
Western: — 

{a)  Nephin,  2646  feet. 

{h)  Newport  Mountains  (Buckoogh,  &c.),  2296  feet. 

\e)  Nephinbeg  Range  (Erris  Mountain),  2369  feet. 

\d)  Achill  and  Curraun  Achill,  2204  feet. 

{e)  Croaghpatrick,  2510  feet. 

(/)  Mweelrea  Group,  2688  feet. 

(y)  Maamtrasna  Group,  2239  feet. 

(A)  Maamturk  Range,  2300  feet. 

Ih)  Twelve  Pins.  2396  feet. 
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VII.  LovTH  AHD  Doww.— Lat.  549  to  64°  10'.    EAOTBHar  :— 

(a)  Garlingford  HHIb,  1935  feet. 
{h)  MoTune  Mountains,  2796  feet. 

Vn.  BuQO  ATO  Lhteim.— Lat.  54®  16'  to  64°  SC.    Westehk  :— 

(a)  Trnskmore,  2113  feet;  Annaeoona,  1963  feet;    Ben 

Bnlben,  1722  feet,  &c. 
{b)  AiTOo  Mountain,  1712  feet;  Largydonnell,  1712  feet,. 

&o. 

IX.  Derby,  North  Ttrom  ato  Ahtrdc.— Lat.  64°  45'  to  66°  19'. 
II'obxh-Eabibbk  : — 

(a)  Mnllaghmore,  1826  feet;  Ben  Bradagh,  1636  feet; 

Ben  Eyenagh,  1260  feet. 
{h)  Sawel  and  Dart  (Speirin  Mountains),  2240  feet. 
{e)  Slieyeoanee,  1782  feet;  Trostan,  1810  feet;  Slemish^ 

1437  feet. 

X.  DoirsoAL.— Lat.  64°  30'  to  66°  25'.     Forth- Western  :— 

{a)  Innishowen  Mountains;  Slieve  Snacht,  2019  feet; 
Bulbin,  1630  feet. 

(3)  Muckish,  2197  feet;  Errigal,  2466  feet;  Dooisb^ 
2147  feet;  Loughsalt,  1646  feet;  Slieve  Snacht 
West,  2240  feet. 

{e)  Slieve  League,  1972  feet ;  Slieveatooey,  1616  feet ; 
Aghla,  1901  feet 

{d)  Blue  Stack  Mountains,  2219  feet. 

The  accompanying  Table  deals  only  with  the  so-called  Alpine 
species  in  Ireland.  All  of  these  find  lower  limits  in  the  south-west  of 
Ireland,  except  Jun^erus  nana  and  Sedum  rhodiola.  Sedum  rhodiola 
becomes  rare,  or  absent,  on  the  east  coast,  and  is  thoroughly  Alpine 
in  Tipperary. 
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LIST  OP  PLANTS  OCCmtRING 
[  '  X  '  ngniflea  tliat  Hba  Plant  oeems  in  diitaict, 


I. 

n. 

1    m. 

1     IV. 

▼. 

▼L 

FLOWERING 
PLANTS  AND  FERNS. 

1^1 

11 

Mt.  Leinster 

and 
Blackstairs. 

Keeper 

and 
Slieve  Blooms. 

1 

SCO 

Thalictmm  alpinum, 

3000 

. , 

.. 

•  • 

, , 

l\l% 

T.  majiu  (flemosum), 

.. 

.. 

.. 

.. 

.. 

1000? 

T.  minus  (induding  montanum 
and  dunense),  . 

|2080 

2000 

•• 

•  • 

X 

1800 

Anemone  nemorosa, 

X 

X 

X 

X 

2860 

X 

Rannncttlus  hederaceus,  . 

720 

700 

1000 

X 

X 

X 

R.  flammula,  .... 

1660 

2600 

X 

X 

1500 

1860 

R.  flcaria, 

2360 

1640 

X 

X 

X 

X 

R.  repens, 

2660 

2000 

X 

X 

2860 

1590 

R.  acris, 

2960 

2000 

X 

X 

X 

2100 

R.  heterophyllus, 

X 

1260 

X 

X 

X 

1 

R.bulbo8iis,    . 

X 

X 

X 

X 

X 

X 

Caltha  palustris, 

X 

1600 

X 

X 

X 

X 

Nympluea  alba, 

800 

X 

X 

X 

X 

360 

Nuphar  lutea, 

800 

X 

X     . 

X 

X 

X 

Meconopsis  cambrica, 

.. 

1300 

.. 

X 

X 

1.500 

Nasturtium  officinale,      . 

X 

X 

X 

X 

X 

500 

Arabia  birsuta, 

X 

X 

p 

p 

X 

1200 

X 

•  • 

X 

.. 

X 

••      1 

A.petr8Da,      .        .        .        . 

•  • 

i:{g 

.. 

.. 

•  • 

Cardamine  hirsata. 

2660 

1760 

X 

X 

X 

2100 

G.  pratensis,   .        .        .        . 

2940 

2600 

X 

X 

X 

1430 

61'' 20^10 
62"  20^ 
Western 

br  10' to 

62-28' 
Median 

62"  26*  to 
62»  38' 
Eastern 

62»44'to 
63-6' 
Median 

62-  4rto 

63'  36'  1 
Eastern 

52' 40' to 
64' 46' 
Western 
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OF  miSH  MOUNTAINS. 

tat  not  above  600  feet,  or  not  noted.] 


yn. 

vm. 

IX. 

Z. 

i4 

Ben  Bulben 

and 
Olenade. 

Sperrinsand 
Deny  and 
Antnm. 

1 

OBSBaYATIONB. 

•  • 

X 

1300 

•• 

S1«0 
900 

X 

Discovered  on  Brandon  in  1887  by  Mr.  Colgan.  I 
am  not  sure  if  the  beigbt  is  ^uite  correct. 

1600 

1600 

X 

•• 

Descends  to  low  levels  in  rocky  places  round 
mountains. 

1800 

X 

1450 

X 

Insufficient  observation. 

X 

X 

600 

1000 

1450 

1850 

1460 

2000 

1600 

X 

X 

1600 

X 

X 

X 

1600 

X 

1850 

1460 

1600 

X 

X 

X 

X 

X 

X 

X 

600 

X 

1050 

X 

700 

X 

X 

700 

1000 

X 

X 

700 

700 

1000 

1300 

X 

•  • 

X 

X 

800 

850 

X 

1000  P 

1200 

X 

X 

.. 

1000 

•  • 

•  • 

X 
X 

Hit 

X 

1600 

1450 
1800 

•  • 

X 

2150 

Barren  on  Galtymore.  This  is  the  most  southern 
locality  in  Britain.  Specimens  from  Galtymore 
have  flowered  after  six  years*  treatment  in  the 
College  Botanic  Gardens. 

14-to 
14- 10^ 
Bartem 

64*  15'to 

54-39' 

Western 

54'»46'to 

55M9' 

N.east'm 

64*>30'to 
55«  25' 
Western 
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1       I. 

n. 

m. 

IV. 

▼. 

Yl. 

FLOWERING 
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(Cork). 

1 

1   1 

hi 

Keeper 
and 
SlieTeBlooma. 

1 

■§1 
III 

Draba  incana. 

Kig 

•  • 

•  • 

, , 

•  • 

,  , 

D.Tema, 

X 

X 

X 

1000 

X 

X 

Goehlearia  officinalis. 

»SS 

fSSS 

•  • 

.. 

X 

X 

Snbularia  aquatica, 

1260 

.. 

•  • 

•  • 

1400 

1206 

Yiola  palustrifl, 

2650 

2000 

X 

X 

2600 

X 

V.  triooter,      . 

X 

X 

X 

X 

X 

X 

V.  sylvatica,   . 

3200 

X 

X 

X 

2000 

2160 

y.  curtisii, 

X 

.. 

.. 

.. 

X 

700 

1060 

900 

X 

700 

1660 

1100 

D.  anglica. 

860 

•  • 

.. 

.. 

'.. 

760 

D.  intermedia, 

X 

.. 

.. 

.. 

.. 

760 

Pamaasia  palnstris, 

•  • 

X 

X 

X 

X 

X 

Polygala  Tulgaris, 

2500 

1150 

X 

X 

X 

1690 

Elatine  hexandni,    . 

1126 

.. 

.. 

.. 

•  • 

X 

Silene  maritima, 

1400 

.. 

.. 

X 

2IW0  ; 

S.  acaulis, 

.. 

.. 

.. 

.. 

••    1 

1425 

1470 

X 

X 

800 

700    j 

L.  diuma, 

X 

1700 

X 

X 

X 

.. 

Sagina  procumbens, 

1550 

1200 

. . 

.. 

1300 

1660 

S.  subnlata,     . 

1650 

.. 

.'. 

.. 

.. 

1970 

Alsine  yema, 

800? 

..     • 

.. 

.. 

.. 

X 

Arenaria  ciliata, 

.. 

.. 

.. 

.. 

.. 

.. 

Stellaria  media, 

2550 

2100 

X 

X 

X 

X 

S.  holostea,     . 

X 

1850 

X 

X 

1300 

X 

S.  graminea,    . 

X 

1350 

X 

X 

X 

X 

S.  uliginosa,    . 

2300 

3000 

X 

X 

X 

X 

Sr  20' to 
52**  20' 
Western 

52'  10*  to 
52-  28' 
Median 

52"  26'to 
62'  38' 
Eastern 

52'»44'to 
53»6' 
Median 

62«4rto 
63'  35' 
Eastern 

62*40'to 
54M6' 
Western 
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▼n. 

vni. 

IX.     1 

Z. 

it 

1^1 

BenBulben 

and 
Glenade. 

Sperrinsand 
Deny  and 
Antnm. 

1 

OBSBRTATIONe. 

1200 

1»S0 
0 

X 

0 

X 

X 
X 

The  Kerry  locality  is  the  most  Bouthem  in  the 
Britiflh  Isles. 

X 
X 

USS 

X 
X 

600 
+  800 

Yar.  alpina,  the  mountain  fonn  is  indistingmshahle 
from  the  seashore  plant  which  re-appears  in 

X 

X 

1800 

2000 

X 

X 

700 

X 

2796 
X 

1700 
X 

1450 
X 

2000 
X 

1  Chiefly  yar.  Biviniana  on  the  mountains,  hut  Meiehm- 
<      baehiana  occurs  also,  as  on  Mweelrea  in  Mayo. 
Sea  cliffs  of  Hoher. 

1560 

X 

1180 

1700 

X 

400 

X 

750 

X 

X 

X 

600 

X 

1350 

700 

X 

X 
X 

1700 

700 
X 

925 
X 

Including  Tar.  depr$99a,  which  is  the  commonest 
mountain  fonn,  and  ascends  the  highest. 

X 

1550 

1150 

1500 

A  maritime  species  reappearing  on  the  mountains 

X 

leoo 

llOO 

X 

*iS8 
X 

550 
1700 

with  alpines. 
The  seacoast  locality,  Dunaff  Head  in  Donegal, 
is  lower  than  any  south  of  Shetland  P 

X 

1800 

1000 

X 

1320 

.. 

1450 

1700 

•• 

•  • 

X 

1450 

600 
X 

Apparently  confined  to  sea-coast  diffii  and  high 
mountams  in  alpine  or  sub-alpine  situations  m 
Ireland. 

.. 

Uii 

*. 

•  • 

The  only  British  locality. 

X 

X 

2200 

1600 

X 

X 

X 

X 

X 

1050 

500 

X 

1900 

X 

1400 

2050 

64' 10' 

Astern 

64«  15' to 
64*  39* 

WeBtem 

54' 45' to 

55*  19* 

N.eaft'm 

54*  30*10 
55-  25' 

Wertem 

a.I.A.  PBOC«,  SEE.  ni.,  TOL.  I. 
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Gerasiium  triviale,  . 
C.  Bemidecandram, . 
Hypericum  pulchrum, 
H.  andiossmum, 
H.  perforatam, 
H.  humifusom, 
H.  elodes, 

Geranium  robertiannm, 
G.  lucidiim,    . 
Linum  cathaiticumy 
Radiola  millegrana, 
Ozalis  acetOBella,     . 
EuonymuB  europfflus, 
XJlex  euiopeeus, 
U.  galii, 

Sarothamnos  scoparius, 

Trifolium  repens,    . 

T.  pratense,    . 

T.  medium,     • 

Lotus  comiculatus, 

L.  major, 

Anthyllis  vulneraria, 

Vicia  sylyatica, 

V.  cracca, 

V.  sepium, 

V,  hirauta, 
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vm. 


I 


&    5 


Obsbrtationb 


1850 

X 

X 

900 

X 

X 

X 
1700 

X 

X 

X 
1600 

575 

X 

X 

X 
1550 

X 

1500 

X 

X 
1350 

X 
1300 


54^15'to 

54'' 39- 

Wertem 


1450 
1150 
1450 

X 
1200 
1000 

X 

X 

600 
1450 

X 
1450 

X 
1450 

X 

X 
1450 
1150 
1000 
1500 

X 
1150 

700 

X 

X 

X 

54*  46' to 
55'  ly 

N.east'm 


1600 

X 
1100 
1400 

X 

X 

X 

650 

X 

700 

400 
1600 

X 

X 

700 

X 

X 

750 

X 

X 

600 

X 

X 

700 


54'  30' to 
65°  26' 
Western 


Exceptional  height  on  Ben  Bulben  due  to  lime- 
stone. 

Deny  height  due  to  trap. 


Deny  height  due  to  trap. 

Watson's  highest  in  Great  Britain  is  750  in  Lake 
District. 


This,  like  seTeral  other  lowland  species,  is  enabled 
to  ascend  to  a  higher  eleyation  where  the  soil  is 
due  to  limestone  or  basaltic  trap. 
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i       I. 

n. 

m. 

IV. 

▼. 

VL 

FLOWERING 
PLANTS  AND  PEEN8. 

Kerry 
and 
(Cork). 

CD  ^  fl 

Mt.LeinBter 

and 
Blackstain. 

Keeper 
and 
SlieyeBloomB. 

^ 

HI 

1350 

1600 

X 

X 

1300 

1520 

PrunuB  spinoea, 

X 

700 

X 

X 

X 

X 

P.  paduB, 

.. 

•  • 

.. 

.. 

f 

X 

SpLnea  ulmario, 

2800 

1500 

X 

X 

X 

1100 

S.  filipendiUa, 

•  • 

•  • 

.. 

.. 

.. 

650  ! 

Alchemilla  yulgaris, 

2100 

1860 

X 

X 

2300 

1800 

A.  alpina, 

i:g8 

.. 

.. 

•• 

+  2000 

A.arY6n8i8,     . 

1300 

1250 

X 

X 

X 

775 

Potentilla  tormentilla, 

3120 

2850 

2600  F 

2278 

3000 

2680 

Comanim  palustze, 

800 

1500 

X 

X 

X 

700 

Fragazia  yesca, 

500 

1400 

X 

1000 

1300 

X 

Bubus  sazadUs, 

X 

.. 

.« 

900 

X 

1650 

B.  chamflBmonui,     . 

•  • 

.. 

•  • 

.. 

.. 

R.  idfleus, 

X 

1700 

X 

X 

1150 

X 

R.  diBCobr,     . 

X 

1600 

X 

X 

X 

X 

B.  fruticoeua^ 

1100 

X 

X 

X 

1150 

750 

Bryas  octopetala,    . 

•  • 

.. 

•  • 

.. 

.. 

isto 

0 

G^nm  urbaniuni 

X 

X 

X 

X 

X 

X 

G.  riyale, 

2800 

2000 

X 

X 

X 

2400 

RoBacanina,  . 

X 

X 

X 

X 

X 

X 

R.  spinosiflBima, 

X 

X 

X 

X 

X 

1550 

R.  tomentosa, . 

X 

X 

X 

1000 

X 

X 

CratsBguB  ozTacantha, 

860 

1600 

X 

1200 

1250 

X 

1 

PyroB  aucuparia, 

2300 

2000 

1900 

1400 

1420 

2300 

P.  aria,  .        .        . 

X 

.. 

•  • 

•  • 

X 

X 

PepUa  portnla, 

X 

1250 

X 

X 

X 

X     1 

6r20'to 

52**  20' 

Weatem 

52»  10' to 
52°  28' 
Median 

52»26'to 
62«  38' 
Eastern 

52^44'to 
53-5' 
Median 

62»4rto 
53*35' 

Eastern 

6ir40'to 
64M6' 
WeBtem 

' 
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7n. 

vm. 

IX. 

X. 

Mournoa 

and 
CarlingfordB. 

Ben  Bulben 

and 
Glenade. 

Antrim. 

} 

OBSmYATXONS. 

X 

X 

1600 

1660 

X 

1200 

660 

800 

? 

X 

X 

600 

X 

1700 

X 

700 

•  • 

X 

1200 
2796 

X 

X 

1860 

•  • 

X 
2118 

X 

X 

1700 

X 

2000  P 
X 
1460 

1400 

760 
2460 
1000 

960 

being  constant,  but  only  stunted. 
Confined  to  more  alpine  stations  in  Ireland  than  in 
Great  Britain,  but  the  Kerry  locality  (Brandon) 
is  the  most  southern.    A.  alpina  is  absent  from 
Wales.    In  Skye  this  species  descends  to  sea- 
leyel,  and  often  forms  the  sward,  as  it  does  upon 
the  upper  parts  of  Ben  Lawers  (3986  ft.)  in 
Scotland. 

980 

1660 

1000 

1800 

1000 

1400 

+  2000P 
1600 

800 

Not  found,  I  think,  since  1826.  I  searched  for  it 
without  success  in  1883.  The  only  Irish  locality. 

X 

X 

X 

X 

X 

X 

1300 

960 

+  iaio 

Segregates  not  distinguished.  The  bramble  series 
is  very  poorly  represented  in  Ireland,  except 
perhaps  m  the  north-east. 

X 
X 
X 

X 

1700 
X 

X 
X 

1000 

600 
X 

800 

Bryas  occurs  at  sea-leyel  in  Galway  and  Clare.  It 
is  an  alpine  species  occurring  from  York  to  the 
Hip;hlands  in  Great  Britain,  but  not  so  far  south 
as  in  Ireland,  and  at  greater  altitudes. 

X 

1300 

1460 

800 

980 

X 

600 

800 

X 

1200 

(1460) 

X 

Perhaps  planted  in  exceptional  Berry  height 

1930 
P 

1860 
920 

1600 
900 

1660 
X 

Sometimes  these  upper  heights  are  merely  seedlings, 

and  should  perhaps  be  omitted. 
The  Ben  Bulben  J)frua  ariaia  var.  rupicola. 

X 

X 

X 

X 

W'to 

54MO' 
fastem 

64*  16' to 
64' 39' 
Weetem 

64M6'to 

66»  19' 

N.east'm 

64«  30' to 
66'  26' 
Western 
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n. 


3§ 


IV. 


t4    n 

HI 


^ 


Epilobium  angOBtifoliain, 

£.  paluBtre,     . 

E.  montanum, 

E.  obscurum,  . 

Circsa  intermedia,  . 

G.  lutetiana,    . 

MyriophyUum  altemiflorum 

Montia  fontana, 

Lepigonam  rupioola, 

Spergula  anrenais,  . 

Sedam  rhodiola, 

S.  anglicum,  . 

Cotyledon  umbilicus, 

Saxifraga  ombroea, 

8.  geum, 

S.  Btellarifl,     . 

S.  aizoides,     . 

S.  hirta  (including  affinis,  stem- 
bergii,  casspitosa,  decipiens), 

8.  sponheimica  (including 
platypetala),     . 

S.  liypnoides, . 

S.  nivalis, 

S.  oppoflitifolia, 

Chrysosplenium  oppositifolium, 

Hydrocotyle  yulgaris, 


1426 
X 
X 

X 

1780 
1950 

X 

X 
3160 
2660 

940 
3370 
2660 


2600 

1900 

X 

900 

X 

2860 


1260 
1420 


2700 
800 

61*  20' to 
52*^  20' 
"Western 


3000 
1000 

62*  lO'to 
62°  28' 
Median 


X 
X 
X 

X 
X 
X 


X 

1460 


X 

1000 
X 

X 
X 
X 


X 

1600 


X 
X 
X 

X 
X 
X 
X 
X 

1960 
1460 


X 

62**26'to 
62°  38' 
Eastern 


X 

62'»44'to 
63°  6' 
Median 


1300 

X 

62'4rto|^ 
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Sedum  rhodiola  occurs  at  sea-level  from  Kerry 
round  the  west  and  north  coast  to  Antiim ;  in 
Kerr^  at  Brandon  promontory.  Alpine  iii  Great 
Britain ;  but  also  at  sea-level  in  Scotland. 
'  S.  umbrosa  ia  often  barren  at  low  levels  in  Donegal 
on  mountains,  and  does  not  occur  by  the  coast. 
Dickie  records  a  few  barren  plants  in  innishowen 
at  100  feet,  but  it  may  have  been  introduced.  I 
could  not  re-discover  them. 
S.  stellaria  descends  by  a  stream  on  the  reeks  to 
750.  It  is  more  alpine  in  Scotland  than  in 
Ireland. 

Typical  S.  hirta  occurs  in  all  these  localities  as  well 
as  other  forms.  The  only  seashore  (or  nearly  so) 
locality  for  the  alpine  *  hirta '  is  that  of  Aran- 
more,  Donegal,  at  100  feet.  S.  caspitoaa  I  have 
only  gathered  in  Galway. 

Very  near  S.  sponheimica,  but  distinguislied  by 
having  bulbiferous  axils.  Watson  is  misleading 
about  these  forms. 

Descends  to  the  sea  on  maritime  cliffs  at  Slieve 
League  and  Slieve  Atooey  in  Donegal.  Confined 
to  the  higher  mountains  in  Wales  and  England, 
and  Scotland,  except  the  northern  parts. 
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Alnine  in  Great  Britain,  but  seldom  found  on  the 
Irish  mountains,  being  chiefly  confined  to  the 
rocky  limestone  districts,  and  on  the  shores  of  the 
krger  lakes,  vhere  it  is  yery  abundant. 
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An  alpine  species  found  farther  south  in  Ireland 
than  in  Great  Britain,  and  at  lower  levels. 
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Cyhele  Aibemiea,  I  did  not,  however,  see  it  so 
high  there.  In  West  Donegal,  where  it  is  com- 
mon, H.  umheUatum  rarely  ranges  up  to  600  ft. 
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A  maritime  plant  appearing  inland  on  some  of  the 
higher  mountains  and  on  the  shores  of  Killamey 
Lakes ;  also  in  low  grounds  in  King's  County. 
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From  N.  S.  Ireland  flora. 


Oxyria  reniformis  occurs  in  casiial  patches  in  Kerry 
at  1150  feet  (Brandon],  and  550  feet  (Reeks). 
Not  found  80  far  south  m  Qreat  Britain ;  but  less 
Alpine  in  Scotland  than  Ireland.  Occurs  at  about 
700  feet  on  Ben  Lawers^.with  Polygonum  vivi- 
parum  in  upland  meadows. 

Occurs  accidentally  on  talus  at  Ben  Bulben  at  600  ft. 
The  Kerry  station  is  the  most  southern  in  the 
British  Isles. 


In  Scotland  this  willow  does  not  descend  below 
Watson's  mid-arctic  zone.  1860  feet  is  the 
lowest  elevation  quoted  in  the  Cybels  Britannica, 
Dickie  gives  1600  feet  in  the  Orkneys.  In 
Donegal  it  occurs  at  900,  1000,  1100  feet,  as 
well  as  870  feet,  which  is  an  Innishowen  record, 
and  is  the  lowest  in  the  kingdom. 
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The  Momne  mountain  height  is  from  N.  E.  Ireland 
flora. 


In  ScotUnd  this  sedge  is  more  alpine  than  in 
Ireland ;  its  mean  lower  limit  would  be  higher. 
It  is  the  commonest  alpine  species  in  IrelGUid, 
but  at  the  same  time  it  always  maintains  its 
position.  I  met  with  it  once  by  Lake  Scardaun 
below  Nephinbeg  in  Mayo^  as  a  casual,  at  850 
feet.  Elsewhere  the  summit  of  Knockalla  in 
Fanet^  Oo.  Donegal,  is  its  lowest  limit  at  1000. 
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3160 

2860 

2600 

X 

X 

2380 

L.  oreopteris, 

X 

700 

1100 

X 

800 

X 

L.  dilatata,    . 

3000 

2600 

2600 

X 

X 

2640 

6r20'to 

62"  20' 

Western 

52"  10' to 
62"  28' 

Median 

62"26'to 
62"  38' 
Eastern 

62"44'tc 
63"  6' 
Median 

62"4rtB 
63"  85' 
Eastern 

52'40'u 

64"  46' 

Weateri] 
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TO. 

▼m. 

IX. 

Z. 

Mournea 

and 
Carlingfordf. 

BenBulben 

and 
Glenade. 

Speirinsand 
Deny  and 
Antnm. 

} 

Obbbryations. 

1860 

X 

X 

X 

1200 

X 

X 

X 

1260 

X 

1460 

1800 

X 

X 

1600 

X 

From  N.  E.  Ireland  flora. 

.. 

2000  P 

1000 

1600 

1060 

X 

X 

1700 

X 

X 

2200 

1600 

X 

X 

X 

X 

.. 

\\i% 

•  • 

•  • 

Not  found  south  of  York  (lat.  64)  in  Great  Britain. 

2796 

X 

X 

1600 

X 

X 

X 

1360 

X 

X 

X 

X 

2796 

X 

2200 

2460 

X 

X 

X 

X 

X 

1060 

1000 

X 

•  • 

1000 

X 

From  N.  B.  Ireland  flora. 

X 

1200 

600 

700 

X 

X 

X 

700 

X 

1400 

X 

X 

JtS8 

2310 
2260 

X 

1000 

1770 

X 

t760 
1100 
2100 

Very  scarce  in  each  locality.    Only  a  couple  of 
plants  were  found  in  Donegal  near  Ardara,  and 

and  Carlingfords. 

.. 

800 

1800 

. . 

X 

1860 

1770 

1800 

X 

X 

X 

800 

2310 

2100 

1770 

2160 

.34' to 
Eastern 

64-  15'to 

64'*  39' 

Western 

64»4o'to 

62*19' 

N.eaat'rn 

64*  30' to 
66*  26' 
Western 

548 


Proceedings  of  the  Royal  Irieh  Academy. 


FLOWEBING 
PLANTS  AND  FERNS. 


I'! 


m. 


11 


^"1 


!▼. 


1 


A 


M 


I 


Lastrea  oBmula, 
Polyitidium  lonchitis,     . 
P.  aculeatum, 
Gystopterifl  fragilis, 
Aspleniam  adiantam-nigmm, 
A.  ruta-mararia,     . 
A.  marinuiiiy  •        • 
A.  Tuide, 
A.  trichomanety 
Atbyrium  fllix-fttznina,  . 
Pteria  aqmlina, 
Bledmum  boreale, . 
Triohomanea  radicana,    . 
Adiantum  capiUuB-yeneria, 
Soolopendrium  ynlgare,  . 
Hymenophylliim  tunbrigenae, 
H.  unilaterale, 
Oamunda  regalia,     . 
Botiychium  lunaria, 
Ophioglosaum  yulgatum, 
0.  yar.  pdyphyllum, 
laoetea  lacustria,     . 
Lycopodium  selago, 
L.  alpinum,    . 
L.  Bolaginoidea, 
L.  davatum,  . 


2100 
2470 

SlfiO 
1400 

1600 
X 
600 

2860 
2660 
1700 
3160 
1000 

800 

X 
1310 
3300 

820 

X 

X 

%%% 

2338 

3060 

2000? 

X 

XP 

61"  20' to 
62*20' 
Western 


1230 
X 

!!» 
X 
X 


2200 

X 
1720 
2600 

X 

1400 
2600 
2630 
1000 
X 
1060 

1640 
2600 


X 

52"»  10' to 
62-  28' 
Median 


X 
X 


X 
X 

1760 
X 


X 
X 

2600 
X 
X 
X 


2600 


62'26'to 
62'  38' 
Eastern 


1000 
t800 

X 

X 


X 
X 

HOC 
X 


X 
X 
X 
X 
X 
X 


1300 

f 

X 
X 
X 

X 
X 

1400 
2600 


1400 

62*44' to 
63*  6' 
Median 


2700 
X 
X 
X 

1400 
2800 
2400 

X 

1960 

62'4rtoi 
63*35' 
Easteni 
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7n. 

vm. 

IX. 

Z. 

and 
Carlingforda. 

BenBulben 

and 
Glenade. 

Speninaand 
Deny  and 
Antnm. 

} 

0B8BSYATIOy8. 

X 

950 

X 

800 

X 

X 

•  • 
X 

960 

Casual  pl&nts  hare  occuired  at  low  lerela  in  Long- 
ford, Tyrone,  and  Donegal.  Keiry  is  the  moat 
aouthem  station  in  the  British  Isles. 

.. 

\li% 

X 

1800 

X 

X 

1600 

1100 

Deiry  height  from  N.  E.  Irehmd  flora. 

X 

1450 

1150 

900 

.. 

.. 

X 

X 

.. 

^?88 

.. 

^n% 

1500 

X 

1450 

1800 

X 

1750 

1770 

1600 

U60 
2250 

•  • 
2000 

1180 
X 

900 

2150 

X 

In  II.  and  VI.  isolated  or  exceptional  patches  were 
met  with  at  about  250  feet  higher,  but  the 
altitude  quoted  ia  the  ordinary  upper  limit  or 
nearest  to  it. 

•  • 

700 

X 

X 

X 

X 

1200 

600 

X 

.. 

X 

X 

1750 

1850 

X 

2200 

X 

X 

X 

700 

X 

X 

1750 

X 

X 

X 

X 

X 

.. 

•  • 

.. 

roo 

SOP 

1500 

X 

X 

1600 

1    2310 

2100 

1800 

2400 

3«00 

.. 

1850 

\l\% 

2020 

1400 

800 
X 

1800 
900 

/ 

54»to 
MMO* 
£a.%tmi 

54»  16' to 
54*  39* 
Weatem 

54M5'to 

66°  19' 

N.  eastern 

64»  80'to 
66'»  26' 

Weatem 
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In  the  foregoing  list  421  species  are  dealt  with.  That  is  to  saj 
there  are  that  number  of  plants  in  Ireland  occurring  somewhere  or 
other  at  an  altitude  of  500  to  700  feet  or  upwards  above  sea  level.^ 
Theoretically,  if  we  take  a  species  which  reaches  that  height  only  in 
the  southern  counties  with  a  milder  climate,  it  should  not  ascend 
above  sea  level  in  the  northern  counties  at  all.  And  further,  a  plant 
which  reaches  that  height  in  the  extreme  north  of  Ireland  should 
ascend  to  about  double  the  altitude  in  the  south.  These  observations 
relate  to  the  lowland  not  the  alpine  species,  that  is  to  say,  to  those 
with  an  upper  limit,  but  no  lower,  in  Ireland.  And  it  has  been 
remarked  already  that  the  Irish  alpine  species  indicate  that  this 
cL'matic  difference  between  the  south-west  and  north-east  of  Ireland 
is  somewhere  about  800  feet,  perhaps  1000  in  extreme  cases. 

Let  us  see  from  the  list  whether  any  number  of  species  from  the 
plains  follow  this  law.  Thoroughly  marsh-loving  or  aquatic  species 
should  not  be  used  as  test  species  since  they  are  far  more  ubiquitous, 
in  consequence  of  being  less  dependent  on  atmospheric  effects  than 
the  rest.'  In  selecting  these  examples  it  is  not,  of  course,  necessary 
to  adhere  only  to  those  at  or  about  the  600  feet  height.  What  we  are 
seeking  for  is  the  difference ;  whether  this  be  evidenced  by  the  dis- 
appearance of  the  species  altogether  from  the  mountains  in  the  north, 
or  by  whatever  altitude  it  decreases  or  varies  from  south  to  north. 

From  the  diagram  of  alpines  [iee  Table],  it  will  be  seen,  that 
taking  Donegal  as  the  base  line,  the  mean  alpine  heights  in  the  re- 
maining mountain  districts  increase  in  the  following  order : — X,  0 ; 
IX,  231;  VIII,  877;  VII,  1000;  VI,  309;  V,  945;  IV,  1100; 
III,   1190;    II,   1080;    I,  855. 

Of  these,  IV.  (Blackstairs  and  Mount  Leinster)  hardly  deserve  con- 
sideration, so  few  are  the  species  therefrom.  At  the  «ame  time  it  is 
my  belief  that,  if  there  were  mountains  in  that  district  containing 
alpine  plants,  the  latter  would  occur  at  a  higher  level  there  than  else- 
where in  Ireland. 


1  There  is,  generally  speaking,  on  any  mountain  a  difference  of  about  200  or 
300  feet  in  the  altitude  to  which  lowland  plants  ascend  on  the  north  and  south 
sides,  the  latter  being  of  course  the  highest.  It  was  for  this  reason  that  my  lower 
limit  wavered  between  600  and  700  feet. 

2  Thus  in  a  lake  in  Donegal,  Typha  angusiifolia^  and  Myriopkyllum  vertieiiUtum 
grow  side  by  side  with  Callitriehe  autumnaliSf  IweUt  lacustrii,  Sparganum  natanty 
and  PotamogetonJUiformU;  two  groups  of  species  whose  juxtaposition  would  be 
quite  unprecedented  were  it  not  for  the  equalizing  influences  of  aquatic  life. 
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Dealing  with  the  tabulated  plants  in  order,  we  have  as  follows  on 
page  518-20: — 


Ranunculus  Jicariaj    . 

.    decreases 

850 

from 

I. 

to 

X. 

R,  repens, 

• 

n 

950 

9) 

n 

R.  acriSy  . 

97 

1350 

»> 

>> 

R,  heterophyllus. 

9J 

1250 

11. 

>i 

{Caltha  paluBtriSj      . 

>> 

800 

»> 

») 

{Nuphar  lutea^ 

)» 

800 

I. 

..) 

Cardamine  hinuta,    . 

>> 

1150 

>> 

IX. 

C,  prateniiSy     . 

f) 

790 

»» 

ff  . 

X. 

Viola  iylvaticay 

19 

1200 

91 

»» 

Polygala  vulgaris^     . 

97 

1375 

»> 

>> 

Elatine  hexandra. 

99 

700? 

>> 

9» 

So  far  Drosera  rotundifoliay  2>.  intermedia,  and  Famassia  palustriity 
present  notable  exceptions. 


decreases    700   from  II.  to  IX. 


On  page  520-22  :— 

Lychnis  diurna, 
Sagina  suhulata, 
Stellaria  media, 
8.  holostea, 
8.  graminea,     . 
Cerastium  triviale, 
JTypericum  pulchrum, 
JJ.  andrasamum, 
Ozalis  aeetosella, 
Ulex  gain, 

8agina  proeumhens,  and  Lotw  eemiculatus  are  exceptions. 


1050 

I. 

„    X. 

950 

»> 

)>       n 

1200? 

II. 

)>       )i 

850 

>» 

„  IX. 

1527 

I. 

„    X. 

1340 

}) 

♦»           99 

680 

»» 

M           l> 

950 

»> 

»»           »l 

600 

>» 

„  VII. 

On  page  522-26  : — 

Vicia  septum,    . 
Spiraa  ultnaria, 
Alchemilla  vulgaris, 
A,  arvensis, 
Pyrus  aueuparia, 
Geum  rivale,     . 
JE^ilohium  mantanum, 


decreases    400   from 
2100       „ 
700       „ 
550       „ 
650 
2000 
1100 


I.  to    X. 


>>    >» 
>»    >» 

II.  „ 


19 
l> 
>9 
>» 
l» 

X. 


Several  exceptions  occur  here,  as  Ficia  syhatica,  Lathyrus  maeror- 
rhiMus.  Rubus  saxatilis,  Rosa  eanina,  R.  spinosissima,  and  JSpilobium 
palustre. 
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On  page  626-28 :— 


Sedum  anglicum^ 

decreases  1800   j 

Erom   I. 

to 

Cireaa  luteiiana^ 

400? 

„    II. 

turn,  ,, 

850 

„      I. 

HydrocotyU  vulgaru^ 

400 

„  n. 

Angelica  syhestru^   . 

1450 

„      I. 

Chcerophyllum  •yhe9tr$,     . 

1800 

n  n. 

mderahelixy   . 

900 

t>      >f 

450 

n       >> 

Aipervia  odoraia, 

300? 

„   IV. 

Buntum  flexuotum  appears  to  be  exceptional,  but  it  withers  early, 
and  may  have  escaped  observation. 

On  page  528-30 :— 


Galium  palustrej 

decreases 

550 

from 

I. 

to    X. 

Valeriana  offieinali$y . 

1250 

n        >» 

Seahiosa  gueeistaj 

850 

»           99 

Bellis  permnis. 

1030 

>»        y> 

Achillea  millefolium, 

930 

„  IX. 

Antennaria  dioica,    . 

1100 

„     X. 

Lecntodon  autumnalie, 

1900 

>l           99 

Crepis  paludoMf 

960 

li. 

1)        n 

The  three  common  thistles  are  exceptional  in  their  vertical 
distribution.  The  easily  blown  seeds  render  them  independent  in 
their  locality. 

On  pages  682-34 : — 


Jasione  montana, 

decreases  1670 

from  I. 

to 

Erica  einerea. 

530 

>>       n 

K  telralix,       . 

160 

})       }» 

Ilex  aqui/olium, 

660 

>»           99 

Fraxinue  excelsior,    . 

600 

,.     V. 

Myosofis  repens, 

660 

»  II. 

Fedieularis  iylvatiea, 

660 

n       )> 

Menyanthee  trifoliaia  and  Pedicuiarie  paluetrie  are  the  only  non- 
conformists h«re  and  they  are  both  marsh  plants.  It  must  be  borne 
in  mind  that  the  Donegal  summits  are  nearly  1000  feet  lower  than 
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those  of  Kerry,  bo  that  altitudes  in  the  former  of  2000  feet  and 
upwards  must  be  disregarded  in  this  comparison.  We  cannot  deal 
with  plants  as  having  a  limit  when  they  have  actually  reached  the 
tops  of  the  mountains. 

On  pages  534-36  : — 


decreases 

650 

from 

I. 

to 

X. 

Veronica  ehamadrffi] 

2000 

if 

F.  agrestii^ 

800 

II. 

V.  serpyUi/olia, 

1200 

I. 

Minanthus  eritta-galli^ 

1080 

Thymfu  serpyUum,    . 

1800 

Ajuga  r&ptansy 

800 

Pinguieula  vulgaris, . 

800 

Primula  vulgaris, 

1000 

Lysimaehia  nemarum, 

250 

275 

Plantago  laneeolaUif  . 

1530 

Prunella  vulgaris  and  three  plaintains  appear  to  be  slightly  excep- 
tional. 


On  pages  588-40 :— 


Euphorbia  hyhema,  . 

,  .    decrease 

38    900  from    I  to  XI 

Salix  einerea,   . 

>> 

680    „       „     „     X. 

Petula  Ma,      . 

>> 

630     „       „     „     „ 

Orchis  maeulata, 

n 

850     „       „     „     „ 

Seyeral  irregularities  occur  amongst  the  spurges  and  willows, 
but  none  are  very  noteworthy. 

On  pages  540-42 : — 

Juneus  amghmeratus,  decreases 

J,  aeutiflorus,  .  „ 

Trighchin  pahutre,  .  .         ,, 

Erioeaulon  septangulars,  .         „ 
Schitnus  nigrieans,    .  ,, 

The  Monocotyledonous  species  here  are  chiefly  marsh  plants,  and 
do  not  conform  to  the  general  law. 


850  from 

I, 

to 

X. 

600     „ 

it 

91 

f) 

600     „ 

n. 

n 

>i 

600     „ 

I. 

»» 

i> 

800     „ 

i> 

1) 

»> 

n.T.A.  FBOC.,  SER.  m.,  YOL.  I. 
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On  pages  d42-44  : — 


Eriophorum  vaginatum. 

.    decreases  1300  troxn 

I.  to 

X. 

Carex  puliearis, 

» 

680 

•»    >» 

C.  panieulata,  , 

II 

1500 

II. ,, 

C,  ovalis, 

>> 

300 

I. .. 

C.  limoiaj 

II 

500 

II    If 

C.  panieea^ 

II 

1400 

M      II 

C.flava,  . 

II 

850 

II      II 

C,  hamschuchiatMy     . 

n 

1000 

II      II 

C.  glauea^ 

>> 

650 

II      II 

C.  binervis, 

»» 

470 

11      19 

Agrostts  alba,  . 

»> 

650 

If     ii 

Solctu  lafMtusy 

»i 

600 

l>     i» 

Aira  easpitosa, 

II 

1000 

II     II 

The  sedges   afford  better  illustration  than  the  grasses.*  '  The 
mountain  distribution  of  some  of  the  latter  family  is  very  vague. 

On  pages  546-48  : — 


Molinia  earulea, 

decreasee 

550  from 

I. 

to 

X 

Foa  pratensii,  .         .    -    . 

1400 

M 

ft 

Daetylis  glom&rataj  . 

800 

II 

II 

Braehypodium  syhaticumy 

500 

II 

II 

Folypodium  vidgare^ 

1700 

M 

Lastrea  cmula, 

1300 

II 

II 

Folgitichum  aeuUatum, 

1500 

ft 

Aiphnium  adiantum-nigrum 

*    >i 

400 

l> 

A,  trichomanes, 

1000 

l» 

Athyrium  JUix-faminaj 

1050 

II 

Fterii  aquilina, 

800 

II 

Trichomanes  radieanSj 

750 

11 

Adiantum  eapillta-veneris, 

650 

11 

Scolopendrium  vulgare, 

900 

li. 

II 

Rymcnophylhtm  tunbrigensSj 

2000 

II 

II 

The  grasses  here  redeem  their  character,  and  most  of  the  ferns 
agree  with  what  might  be  predicated  of  their  distribution  fairly  well. 
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On  page  648  : — 

Osmunda  regaUs^      •        .    decreases    300  from  11.  to    X. 
Ophiogloasum  vulgatum^     •        ,|  600      „      „    „      ,, 

Botrychium  hnaria  readies  an  nnnsoal  height  on  the  Deny  trap- 
rocks,  as  do  several  other  species. 

The  plants  enumerated  above  are  all  those  with  an  upward 
limit  (a).  Viewed  with  regard  to  their  powers  of  existing  on  moun- 
tains all  plants  may  be  regarded  as  falling  within  one  of  five  divi- 
sions.   They  have  either : — 

(a)  An  upward  limit. 

(ft)  A  downward  limit. 

{e)  An  upward  and  a  downward  Umit. 

Id)  No  limit. 

{$)  No  mountain  existence. 

The  Irish  flora  consists  of  about  1000  species.  600  of  these, 
therefore,  fall  under  [e\  and  are  excluded.  In  (i)  we  have  those 
species  which  reach  aU  summits  (or  very  nearly  so)  in  Ireland. 
These  are : — 

PoUntilla  tormenitlla,  Carex  iUUulata^ 

Galium  MxatiUj  C.  piluli/era^ 

Campanula  rotundifoliay  Anthoxanthum  odoratumy 

Calluna  vulgaris,  Agro»ti»  vulgarii, 

Melampyrum  prateuM,  Airajlexuoia, 

Euphrasia  officinalia,  Featuca  avina, 

Mumex  aeetosa,  La%trea  filix-mas, 

B.  aeetoselhy  Z,  dilatata, 

Empetrum  nigrum,  Jileehnum  horeale, 

Juncus  9quarro8U8,  Hymenophyllum  unilaterale, 

Lunula  9ylvatiea,  Lyeopodium  selago, 
Z,  eampesiris, 
Scirpus  ecMpitosua, 

A  few  of  these,  as  the  two  Carices,  Anthoxanthum  and  the  two 
Lastreas  are  somewhat  doubtfully  included  here,  as  they  require 
more  moisture  and  shade  than  all  summits  can  afford,  and  some  of 
them  seem  to  have  upward  limits  in  the  northern  counties.  One  or 
two  others  might  perhaps  be  regarded  as  summit  plants,  as  Viola 
iyhatiea  and  Cerastium  triviale. 

2  0  2 
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With  these  also  ought  perhaps  to  he  included  some  species  of  an 
aberrant  distribution.  These  are  sea-loving  plants  which  find 
suitable  conditions  of  atmospheric  moisture  repeated  on  the 
mountain  top;  Armeria  maritima^  Bedwn  angUeum^  CochUaria 
cficinaUsy  and  Silene  mariiima.  In  some  cases,  as  on  Slieyemore  in 
Achill  (2200),  Armeria  maritima  is  continuous  from  the  summit  to 
the  sea-  washed  base. 

Amongst  (c),  plants  with  limits  in  both  directions,  the  majority 
of  Alpines  occur.  The  following  is  a  complete  list  of  the  so-called 
Alpine  plants  in  Ireland. 

Thalieirum  alpinum,  AretoitaphyUoe  uva-ursi, 

Draha  ineana^  Vaeeinium  vitis-idaa, 

Arahis  petraa.  Polygonum  viviparum, 

Silene  acaulitf  Oxfria  reniformis, 

Dryas  oetopetalay  Salix  herhaeeaj 

J^ilohium  ahinifolittm,  Juniperw  nana, 

Ruhus  ehamamoms^  Carex  rigida, 

AhhemiUa  alpina^  Sesleria  earuka, 

Sedum  rhodiola^  Poa  alpina, 

Saxi/raga  eteUaris^  Cryptogramme  erispa^ 

8,  nivalis^  Polytiehum  lanehiti$y 

S,  atMoideSf  Aeplenium  viride, 

S.  oppoiitifolia,  Zycopodium  alpinumf 

Galium  horeaU.  X.  ulaginoidee^ 

8au89urea  alpina^  hoeten  lacusirie. 
Hieracium  anglicum. 

All  of  these  have  lower  limits  in  some  parts  of  Ireland  at  any 
rate.  A  few  may  be  said  to  have  no  upper  limit  perhaps,  and  these 
are  the  only  plants  falling  under  (&),  which  is  a  needless  division ; 
they  are  Saxi/raga  stellariey  Salix  herhacea^  and  Carex  rigida.  The 
remaining  alpine  species  belong  to  («),  for  although  some  may  have 
no  downward  limit  in  some  parts  of  Ireland,  they  are  none  the  less 
bound  by  altitude  and  latitude  combined.  A  plant  which  reaches  sea 
level  in  Donegal  (e.  g.  Draha  incana)  and  does  not  descend  to  within 
2000  feet  of  the  sea  in  Kerry,  has  of  course  a  lower  limit  within  the 
Irish  mountains. 

Of  the  Alpine  plants  in  Ireland  the  following  alone  never  pass 
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below  the  limits  of  cultivation  which  may  be  taken  at  about  750  feet 
above  sea-level.^ 

Thdlicirum  alpinum^  Sauuurea  alpina^ 

Arahu  petraa,  Polygonum  viviparum, 

Epilohium  aUinifolium^  Carex  rigida^ 

Rubus  chamoBmoruSf  Polyitiohum  lonchitiSf 

Alchemilla  alpina,  Lyeopodium  alpinum, 
Saxifraga  nivalis, 

The  following  descend  to  about  the  verge  of  cultivation  in  a  few 
places,  but  not  to  sea-level : — 

SiUne  aeaulis,  .         .  550,  Dunaff  Head,  Donegal. 

Saxifraga  stellarts,    .  500,  Donegal. 

Vaeeinium  vitis-idaa^  900,  Poisoned  Olen,  Donegal. 

Oxyria  reniformis,     t  900,  Poisoned  Olen,  Donegal. 

Salix  herhaeea,  .         .  800,  Innishowen,  Donegal. 

Cryptogramme  critpa,  750,  Aidara,  Donegal. 

Asplenium  virids,       .  700,  Lough  Esk,  Donegal ;  Ben 

Bulben,  Leitrim. 

The  following  reach  sea-level,  or  very  near  it,  in  Donegal,  and 
Bome  of  them  elsewhere  : — 

Draha  ineana  ;  sea-level,  or  very  near  it,  Sligo,  Derry,  Donegal. 
Dryai  ootopeiala ;  sea-level,  Galway ;  800,  Derry. 
Sedum  rhodiola ;  sea-level,  several  counties. 
Saxi/raga  aizoides  ;  sea-level,  Antrim  ;  650,  Donegal. 
S.  oppositifolia  ;  sea-level,  Donegal. 
Oalium  horeale  ;  sea-level,  several  counties. 
Hieracium  anglieum  ;  sea-level,  several  counties. 
Areioslaphyllos  uva-urai ;  sea-level,  several  counties. 
Juniperw  nana ;  sea  level,  several  counties. 
Seskeria  earulea ;  sea-level,  Glare,  Galway,  Donegal. 
Lyeopodium  ielaginoides  ;  sea-level,  several  counties. 
Isoetes  laeustris ;  sea-level ;  several  counties. 

The  distribution  of  the  Alpine  species  is  exhibited  diagrammati- 
cally  in  the  Table.  The  group  being  limited  lends  itself  readily  to 
Buch  a  means  of  illustration. 


'  There  are  a  few  scattered  instances  of  higher  cultivation  than  760  feet,  chiefly 
in  the  nozth-east  of  Ireland,  but  they  are  quite  exoeptionaL 
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It  mnst  be  mentioned  here  that  the  numbers  given  as  heights 
represent  an  enormous  number  of  observations.  Every  species  was 
made  a  special  study  on  each  mountain ;  and  ior  fuller  inf oimation 
the  reader  must  refer  to  the  various  papers  indicated  on  page  570. 

I  will  now  draw  attention  briefly  to  some  points  of  comparifion 
between  Irish  and  British  vertical  distribution.  The  most  interesting 
species  found  on  the  Irish  mountains  are  those  which  do  not  occur 
elsewhere  in  the  British  Isles.    These  are: — 

Armaria  ciliata,  1950  to  1200  feet  on  Ben  Bulben,  Sligo. 

Saxifraga  g&um  (including  8.  hirmta)  2650  feet  (Kerry  and  Cork) 
to  sea-level. 

8.  umbrotaf  3370  feet  to  sea-level  (Kerry  and  Cork) ;  2600  to 
500  feet  (Waterford)  ;  2680  feet  to  sea-level  (Galway) ; 
2000  feet  (to  800  feet  Poisoned  Qlen),  (Donegal). 

Arbutus  unedo,  520  feet  to  sea-level  (Kerry). 

Baheoeia  polifolia^  1900  feet  (Mayo  and  Galway),  to  sea-leveL 

Pinguieula  grandiflora^  2250  feet  to  sea-level  (Kerry  and  Cork). 

Sea-level  signifies  one  or  two  hundred  feet  to  actual  sea-level. 

It  will  be  seen  that  we  have  no  truly  Alpine  species  which  is  not 
found  in  Great  Britain.  On  the  contrary,  our  total  number  is  a  very 
Rmall  proportion  (not  a  third)  of  those  found  east  of  the  Irish  Sea. 
Of  this  group  the  only  interesting  ones  are  a  few  which  descend  to 
a  lower  level  in  Ireland  than  they  do  even  in  Scotland.  It  is  some- 
what surprising  that  this  should  occur  even  in  a  single  case  when  we 
reflect  upon  the  fact  that  Scotland  (including  the  islands)  extends  dx 
degrees  north  of  Ireland,  and  therefore,  as  a  natural  result,  what  are 
mountain  species  with  us  become  lowland  ones  long  before  we  reach 
the  north  of  Scotland.  Thus  in  Skye,  Alohemilla  alpina  is  about  the 
commonest  plant  in  some  places  right  down  to  the  sea ;  and  close  to 
the  base  of  Ben  Lawers  we  meet  with  Polygonum  viviparum,  Jiuhu 
ehamamoru8,  and  other  Alpines,  which  either  do  not  occur  at  all  in 
Ireland  (e.  g.  Vaeeinium  ultg%noaum)y  or  else  only  at  considerable  eleva- 
tion. The  poverty  of  Ireland  in  this  respect  is  the  more  remarkable 
since  the  climate  is  well  suited  for  many  of  these  absentees,  and  their 
absence  can  only  be  accounted  for  by  the  simple  geographical  fact 
that  they  never  reached  us. 
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NererthelesB,  as  I  have  already  observed,  it  is  interesting  to  find 
some  Scotch  Alpine  species  less  Alpine  in  Ireland;  and  it  is  to  be 
remarked  that  the  difference  in  latitude  enhances  this  discrepancy. 
According  to  Watson's  Cyhele  Britanniea — 

Saxifraga  nwalia  has  2100  feet  for  lower  limit  in  Scotland.  In 
Ireland  it  descends  to  1950  feet  in  Sligo. 

Salix  herhaeea  has  1860  feet  for  its  lower  limit  in  Scotland 
(Dr.  Dickie,  however,  reports  it  at  1600  feet  in  Orkneys). 
In  Donegal  it  descends  to  800  feet  in  one  place  in  Innish- 
owen,  and  abundantly  to  1000  feet  in  Fanet  and  elswhere. 

Silene  aeaulis  and  Dryas  oetopetala  descend,  the  former  to  less 
than  600  feet  above  the  sea  in  Donegal,  and  the  latter  to 
sea-level  in  Clare  and  Galway.  These  do  not  reach  sea-level 
in  Great  Britain  till  we  come  to  the  Orkneys  and  Shetlands. 

Sau8surea  alpina  and  Carex  rigida  both  descend  to  1000  feet 
in  Donegal.  We  shall  have  to  travel  probably  far  north- in 
Scotland  before  we  meet  them  so  far  down  the  mountains. 
I  have  not  been  able  to  find  out  accurately  in  what  part  of 
Scotland  this  may  occur,  but  not,  1  think,  south  of  lat.  67°. 

Thalieirum  alpinum,  Arabia  petraa,  JDraba  incana,  Saussurea 
alpina^  Arctoitaphylhi  u^a-ursi,  Oxyria  reniformit,  Poly- 
yonum  viviparum^  Poa  alpina,  Polystiehutn  lonehitis,  Carex 
riyida,  and  Isoetes  lactutris  find  their  most  southern  habitats 
in  the  British  Islands  in  Ireland.  With  the  exception  of 
Arahii  petraa  and  Aretostaphylloi  uva-ursi,  these  occur  in 
Kerry.  Of  the  latter  two,  the  first  occurs  ^n  Tipperary,  the 
latter  in  Glare. 

This  is  of  interest,  since  the  Brecknock  Beacon  (2910  feet)  in 
Wales  is  higher  than  any  mountain  in  its  latitude,  or  south  of  it,  in 
Ireland.  Brecknock  Beacon  is  a  little  north  of  Himgry  Hill  (2248  ft<) 
in  Cork,' which  is  the  most  southern  point  containing  any  Alpines  in 
Ireland.  Of  these  Carex  riyida  and,  I  think,  Isoetes  lacustris  are  not 
found  south  of  the  Irish  stations  in  Europe. 

The  late  Mr.  Watson,  in  his  standard  work,  the  Cyhele  Britanniea, 
adopted  two  primary  divisions,  into  which  the  plants  of  Great  Britain, 
under  the  joint  influence  of  latitude  and  elevation,  arranged  them- 
selves. Each  of  these  divisions  he  further  subdivides  into  three 
zones.    The  primary  divisions  he  names  Arctic  and  agrarian,  and  the 
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secondaiy  ones  Buper-,  mid-,  and  infer- Arctio  and  agrarian  zones  re- 
spectively. Each  of  these  zones  is  oharacterized  by  the  presence  and 
absence  of  certain  species ;  or,  in  other  words,  one  set  of  plants  find 
their  upper  limits  in  each  zone  and  ascend  no  higher  from  below, 
while  another  set  find  their  lower  limits  in  the  same  zone,  and  descend 
no  lower.    Briefly,  he  characterizes  the  zones  thus : — 


6.  Super-Arctic  zone, 

6.  Mid- Arctio  zone,     . 

4.  Infer-Arctic  zone,  . 

3.  Super-agrarian  zone, 

2.  Mid-agrarian  zone, 


8alix  herhaeea,  without  CaUuna. 
CaUufia  vul^arUf  without  JErica^ 
JSriea  Utralis^  without  Pterii. 
Pter%9  aquiltnaf  without  Rhamntu. 
Rhamnua     eathartteuSf      without 
Clematis. 
1.  Infer-agrarian  zone,     .     .     Clematis^  Rubia^  Cyperus  Unyw. 


This  formula  will  be  found  at  page  492  of  his  fourth  Tolume ;  but 
a  little  farther  on  he  gives  a  fuller  series  of  illustrations  of  each  zone. 
There  the  reader  will  find  that  the  lower  limit  of  the  super- Arctic 
zone  is  evidenced  by  the  cessation  of  six  species  which  are  all  high 
Alpines  that  do  not  occur  at  all  in  Ireland.  And  also,  in  accoidance 
with  the  test  plants  adduced  above,  it  would  appear  that  this  zone 
does  not  exist  in  Ireland.  No  mountains  are  high  enough  to  escape 
from  Calluna  in  Ireland,  excepting,  perhaps,  a  small  space  (300  feet) 
of  the  highest  point  of  MacG^ycuddy's  Beeks.  Its  absence  there  is, 
however,  probably  due  to  insufficient  soil  to  nurture  the  roots,  and 
stunted  barren  plants  were  found  within  a  hundred  feet  of  the  snmmit. 
At  that  latitude,  were  circumstances  favourable,  Calluna  would  prob- 
ably range  at  least  3500  feet. 

Similarly,  the  lowest  zone  (infer-agrarian)  is  characterized  by  its 
holding  within  its  bounds  a  certain  group  of  plants  which  can  ascend 
no  higher.  Of  these,  eight  typical  ones  are  quoted :  three  of  these 
only  occur  in  Ireland.  In  fact,  this  whole  group  contains  about  two 
hundred  species  (exclusive  of  Kubi)  and  hardly  a  tenth  of  these  are 
native  in  Ireland.  This  zone  ia  munly  represented  in  the  south  and 
south-east  of  England,  as  the  uppermost  one  is  in  the  north  of  Scot- 
land, and  on  the  summits  of  its  highest  mountains.  The  plants  of 
Ireland  ought  to  fall,  therefore,  within  "Watson's  four  intermediate 
sones.  The  species  dealt  with  in  my  table  may  be  distributed  amongst 
the  mid- Arctic,  infer- Arctio,  and  super-agrarian  zones ;  while  the  re- 
mainder of  the  Irish  plants  not  there  treated  of  should  belong  to  the 
mid-agrarian.      It  will  be  found,  however,   that  there  are  several 
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species  which  range  in  Great  Britain  throughout  the  three  agrarian 
zones,  and  yet  do  not  occur  in  my  list  of  Irish  mountain  plants.  Those 
which  fulfil  these  conditions  wiU  he  found  to  he  chiefly  species  which 
under  no  circumstances  ascend  mountains.  In  many  cases  they  are 
maritime.  Such  plants  should  all,  howeTer,  occur  in  the  north  and 
north-east  of  Ireland,  which  corresponds  in  the  lowland  parts  to 
Watson's  super-agrarian  zone,  while  the  lowland  parts  of  southern 
aud  south-western  Ireland  will  fall  under  the  mid-agrarian.  The 
difference  in  these  two  zones  is  ahout  three  degrees  of  latitude,  or 
a  thousand  feet  of  eleyation. 

Certain  exceptional  southern  and  western  species  which  occur  in 
the  extreme  south-western  and  western  parts  of  Ireland  tend  to  prove 
that  the  climate  there  verges  upon  that  of  Watson's  infer-agrarian 
zone  in  Great  Britain  ;  hut  the  species  are  few  and  hardly  sufficiently 
prevalent  to  stamp  their  character  upon  the  whole  flora  of  the  limited 
areas  in  which  they  occur. 

Let  us  see  now  how  far  the  ahove  deductions  are  home  out  hy  the 
facts  of  the  case.  I  have  already  stated  that  out  of  ahout  two  hundred 
species  characteristic  of  Watson's  lowest  zone  (infra-agrarian)  in 
Britain,  and  not  extending  ahove  it,  hardly  a  tenth  occur  in  Ireland  aa 
native  plants.     Those  which  do  are  : — 

Matthiola  sinuata :  south-east. 

JSelianihemum  guttatum  (var.  Breweri) :  south-west. 

Viola  curtisii :  coasts  of  all  Ireland ;  maritime ;  distrihution  mis- 
understood in  Watson's  time.  (?) 

EUUine  hydropiper :  north-east ;  hardly  representative  of  the 
group.  It  occurs  on  the  Continent  in  Norway  and  Sweden, 
and  like  other  aquatics  is  considerahly  independent  of 
climate. 

Geranium  rotundifolium :  south-west. 

Trifolium  iubterraneum :  south-east. 

T.  ghmeratum :  south-east. 

Myriophyllum  v&rtieiUatum :  throughout  Ireland,  hut  aquatic,  and 
therefore  not  so  dependent  on  climate. 

Ruhia  peregrina :  southern  half  of  Ireland. 

Diotii  maritima :  south  of  Ireland. 

JSriea  eiliaris :  west. 

CieendiajUiformis:  south-west. 

Sihtharpia  europcBa :  south-west. 
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Orohanehe  hedera :  \ridely  spread,  but  not  occurring  in  the  noith- 
eastem  counties.  A  couple  of  Donegal  stations  are  the  only 
exceptions  to  its  distribution  in  the  southern  half  of  Ireland. 
The  western  clinmte  of  Ireland  is  very  equable  from  south 
to  north,  owing  to  the  influence  of  the  Gulf  Stream  branches. 
Thus  the  Killamey  fern,  BarUia  piseaa,  Carumv&rtidUatumj 
all  reappear  in  Donegal. 

Huphorhia  Feplit :  south. 

Asparagus  officinalis :  south-east. 

Juncus  acutus :  south  and  south-east. 

Bhgncospora  fusca :  south  and  west. 

Carex  divisa :  east  (on  the  median  line). 

C. punctata:  south-west. 

Olyecria  horreri :  east  (on  the  median  line). 

We  wiU  next  consider  those  Irish  species  which  occur  in  Great 
Britain  in  Watson's  infer-agrarian  and  mid-agraiian  zones  only.  We 
may  expect  to  find  a  larger  number  of  these ;  and,  theoretically,  we 
should  find  here  the  bulk  of  the  Irish  flora,  which  does  not  anywhere 
ascend  the  mountains  as  high  as  from  six  or  seven  hundred  to  a  thousand 
feet.  We  should  find  all  those  lowland  southern  species  which  do  not 
reach  the  North  of  Ireland,  and  also  some  species  which  may  be  called 
maritime  in  their  distribution,  since  they  find  perennial  mildness  of 
climate  close  by  the  sea,  or  else  require  the  actual  influence  of  a  saline 
atmosphere.  The  Irish  species  occurring  in  these  two  zones  only 
are: — 

Thalictrum  flacum :  chiefly  southern ;  very  rare  in  the  north  of 

Ireland  generally,  and  not  occurring  in  Donegal. 
Ranunculus  parviflorus :  south  (and  east?  on  the  median  line). 
Papaver  hyhridum:   south,   east,   and  north-east.     A  weed  of 

cultivation.  (?) 
Olaucium  luteum :    chiefly  south ;    rare  in  the  north,    and  not 

occurring  in  Donegal,  though  maritime. 
Cramhe  maritima :  maritime,  and  found,  but  very  rarely,  in  the 

north  :  extinct  except  in  the  west. 
Nasturtium  syhestre :  south  and  south-midland. 
N.  amphibium :  chiefly  southern,  but  occurs  in  the  larger  water 

systems   throughout,   though  not    in  the  extreme  north. 

Barely  reaches  Donegal. 
Raphanus  maritimus :    maritime,  and  occurs,  but  rarely,  round 

the  coast. 
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Viola  kirta :  east  and  west  (on  the  median  line). 

Sagina  apetala :  throughout  Ireland  ;  exceptional ;   not  common 

in  the  north. 
Stellaria  glauea :  chiefly  midland ;  not  found  in  the  north. 
Zinum  angwii/olium :  south-west,  south,  and  south-east  to  the 

median  line. 

Maha  mosehata:  native  only  in  south  and  south-midland  of 
Ireland. 

Lavatera  arhorea:  maritime  and  doubtfully  native,  excepting, 
perhaps,  Dublin  and  Gal  way,  on  the  median  line  (Howth  and 
Arran). 

£rodium  maritimum:  southern  and  south-eastern  chiefly,  but 
reaches  north-east,  being  maritime. 

O&ranium  eolumhinum :  southern  and  south-eastern  to  the  median 
line;  extending  sparingly  also  to  the  north-east? 

JSuonymus  europaus :  chiefly  southern,  but  extends,  with  lime- 
stone, to  the  north  at  Loughs  Neagh  and  Erne.  Just  reaches 
Donegal. 

jRhamnus  eatharticua  and  B,  frangula:  following  somewhat 
similar  laws  as  the  last,  but  much  rarer,  especially  R,  fran- 
guia.  Neither  occur  in  the  extreme  northern  county, 
Donegal. 

Ulex  nanus:  typical  271  nanus  (*'  U.  eu-nanus^^)  is  not  found  in 
Ireland.  The  form  which  does  occur  is  U,  galUi,  and  it  is 
not  prevalent  in  the  north,  and  not  found  in  Donegal.  In 
Britain  this  form  is  much  more  widely  spread  than  the  type. 

Trifolium  soahrum  :  south,  south-east,  and  east. 

T,  fragiferum  :  south-west,  south,  south-east,  and  east. 

Bosa  systyla :  south-west. 

JZ.  arvensis :  quite  rare  north  of  the  median  line  ;  common  in  the 
south. 

Epilohium  hirsutum:  coimnonest  in  middle  and  south;  rare  in 
west  and  extreme  north.  Bather  exceptional,  but  quite 
aquatic. 

Ccmus  sanguinea :  west  and  north-west.  Follows  the  limestone, 
like  Rhamnus  and  Euonymus,    Very  rare,  however, 

Apium  graveolens :  brackish  marshes ;  much  commoner  south- 
wards, but  hard  to  decide  where  native. 

Cieuta  virosa:  commonest  northwards.  An  aquatic  and  excep- 
tional, but  very  rare,  and  not  reaching  Donegal. 

Sium  latifoUum :  as  under  last. 
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8.  anyusfi/oUum:  aquatio,  and  widely  but  thinly  dietribnted; 

rare  in  the  north. 
Hehieiadium  nodtfiorum :    aquatic  and  common,  but    local  in 

Donegal. 
Pimpifulla  magna :  south-west  and  west. 
(Enanthe  lachenalii :  brackish  aquatic ;  scarce  in  the  north. 
(E.  phellandrium:  common  in  the  south  and  parts  of  midland 

northern   counties.       An   aquatic   which   does   not  reach 

Donegal. 
Criihmum  maritmum:  round  the  coast,  but  commoner  in  the 

south  than  the  north  ;  exceptional. 
Torilu  nodosa :  south,  south-east  and  east ;  very  rare,  and  prob- 
ably introduced  in  the  north. 
Atperula  eynanehiea :  south-west  and  west. 
Dipsacut  9fflveitri9 :  southern  half  of  Ireland ;  often  doubtfully 

native. 
Helminthia  eehioides  :  south  and  east. 

Thrineia  hiria :  chiefly  in  the  south  ;  very  rare  in  the  north. 
Carduus  ienuiflonu :  chiefly  in  the  south  and  east ;  barely  reaches 

Donegal. 
C.  pratensis:   commonest  northwards  and  westwards.     A  bog 

species,  with  an  unexpected  range  in  Ireland,  and  ascending 

mountains  in  the  north  and  west  to  a  considerable  height 

above  the  agrarian  zone. 
£%dm9  tripartita :  aquatic,  and  found  sparingly  all  over  Ireland. 
Artemisia  maritima :  east  (on  the  median  line  only). 
M-igeron  acrii :  southern  half  of  Ireland. 
Smeeio  visoosus  and  8,  erucmfolius :   east  (on  the  median  line 

only). 
Inula  erithmoides:  south  and  south-east  along  the  coast  to  the 

middle  of  Ireland. 
Puliearia  dysenteriea :  a  marsh  species  common  in  the  east  and 

south ;  rare  in  the  north-west  and  north. 
Anthemis  nohilis :  south  to  north ;  distribution  difficult  to  ascer- 
tain.     Long  in   use  and  easily  established  by  peasants' 

dwellings  and  roadsides. 
A.  eotula :  southern  half  of  Ireland  chiefly ;  very  rare  as  native 

in  the  north. 
Campanula  trdchelium :  south. 
Zigustrum  vulgare :  south  and  east,  on  sea-clif!s. 
JSrythraa  pulohella :  south  and  east. 
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Chlora  p&r/oUata :  chiefly  in  the  Bouth  of  Ireland,  and  not  found 

in  the  north. 
Convohtdus  aoldaneUa:  maritime;   very  rare  on  the  northern 

coasts. 
Veronica  polita :  throughout  Ireland ;  a  weed  of  cultivation,  and 

rare  in  the  extreme  north. 

Bartsia  viaeosa :  south-western,  with  an  outlying  north-western 

station  in  Donegal. 
Linaria  elatine :  south  and  west. 

Z.  minor:  south  and  east ;  appears  to  be  spreading  northwards. 
X.  repena :  south,  east,  and  north ;  very  sparingly. 
LathrcM  iquatnaria:  chiefly  in  the  middle  counties,  but  found 

from  south  to  north. 
Verbena  offieinalia :  southern  half  of  Ireland,  but  only  common  in 

south  and  south-west ;  one  outlying  station  in  the  north. 
Salvia  verhenaea :  south  and  north-east  to  the  median  line. 
Mentha  pulegium :  chiefly  in  the  south-west  and  north-east. 
Caiamintha  offieinalie :  south-west  and  west,  extending  sparingly 

to  north-west. 
Teuorium  eeordium :  south-west. 
BaUota  nigra :  chiefly  in  the  east,  but  found  north  and  south ; 

often  doubtfully  indigenous. 
Xamium  galeohdohn :  south-east  and  east. 
Mgoaotit  palustris  and   Symphytum  officinale:    both   found    in 

watery  places,  and  becoming  scarce  northwards.     Symphytum 

officinale  is  often  introduced. 
Cynogloseum  officinale :  maritime ;  south  to  north-east. 
Statice  hahueiensis  and  S.  oeeidentalie :  maritime;  both  very  scarce 

in  the  north. 
Chenopodium  murale  and  C.  ruX>rum :  south,  south-east,  and  east. 

The  latter  is  found  in  the  north-east. 
Atriplex  portulacoidee  and  A.  littoralie :  maritime ;  conflned,  or 

nearly  so,  to  the  south-east  and  east. 
Polygonum  minue :  throughout,  but  commoner  southwards  ? 
Rwnex  maritimus :  south-east  and  east. 
JSuphorhia  paraliae :  southern  half  of  Ireland ;  very  rare  in  the 

north-east. 
JSl  portlandiea :  maritime,  like  the  last ;  commonest  on  east  and 

south-east  coasts,  but  occurs  in  extreme  north. 
i?.  exigua :  very  scarce,  and  perhaps  introduced  northwards. 
Spiranthes  autumnalis :  southern  half  of  Ireland. 
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CephdUmiKera  enti/oHa :  soath,  west,  and  north  of  Ireland. 
Orchis  pyramidalis :  chiefly  midland,  but  found  in  extreme  north 

and  Bonth  on  seaside  sandhills. 
0.  mario :  south-east,  east,  and  middle. 
Ophrys  apif&ra :  soutiiem  half  of  Ireland. 

Iris  fmtidissima :  east  (on  the  median  line) ;  possibly  not  native* 
Allium  vinsals :  south  to  east,  with  a  couple  of  outlying  stations 

on  the  north-east,  and  one  in  Donegal. 
Colehieum  autmnnaU :  south-east  and  middle. 
Hydroeharis  morsus-ranm :  middle  and  north-east ;  aquatic. 
Sagitiaria  sagittifolia :  middle  and  north-east ;  aquatic. 
BiUomus  umhellaius :  southern  half  and  north-east ;  aquatic. 
Fotamogston  peciinatus  and  P.  gramineus:    commonest  in  the 

south,  but  found  in  extreme  north ;  aquatic. 
ZosUra  fMtia :  east  and  perhaps  north ;  marine. 
Arum  maeulatum:  rare  northwards,  but  follows  limestone. 
Lsmna  irisulea:   not  found  in  Donegal,  and  chiefly  in  east; 

aquatic. 
Z.  polyrrhiza :  middle  of  Ireland ;  aquatic. 
Z.  yihba :  middle  and  north-east ;  aquatic. 
2)fpha  angustifolia :  east  and  north ;  aquatic. 
Juneus  ohtusiflorus :  scattered  thinly  near  coast,  but  not  in  ex- 
treme noith. 
Sevrpus  savii:  aquatic;  chiefly,  like  the  last,  near  the  coast; 

round  Ireland. 
Carex  divuUa :  south  to  east. 
C,  axillaris :  east  (on  the  middle  line). 
C.  strieta :  throughout ;  aquatic. 

C.  strigosa :  middle,  east,  and  north  of  Ireland ;  exceptional. 
Avena  Jkweseens :  middle  and  south;  very  rare  northwards. 
Glyeeria  distans :  south,  east,  north-east,  and  north  ;  marine. 
O,  procumhms :  south  and  east. 
O,  loliaeea :  round  Ireland;  a  coast  species. 
Festuea  uniglumis :  east  and  north-east;  a  coast  species. 
Bramus   erecius:    southern    half    of    Ireland,    with    a    single 

northern  station ;  sometimes  doubtfully  indigenous. 
Hordeum  sykaticum :  east. 
Zr«  pratense  and  ZT.  murinum:    south  and  east,   with  a    single 

northern  station. 
Zepturus  incurvatus :  maritime ;  round  Ireland,  but  commonest 

on  east  and  south-east  coast. 
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Pofyittehum  annulare :  throughout ;  exceptional. 

Zoitrea   thelypteru :    marshy;    chiefly  Bouthem,    but  with    a 

few  stations  in  the  north. 
AgpUnium  laneeolatum :  south. 
Adiantum    eapiUua^en&rts :    west    and    north,    on    the    coast ; 

exceptional. 
JSquuetum  telmaUia:  throughout,  but  less  common  in  the  west 

and  north. 

It  will  be  seen  that  the  abote  list  is  fully  in  accordance  with  the 
views  already  stated.  It  is  necessary  to  mention  here,  however,  that 
an  additional  view  of  the  distribution  of  plants  in  Great  Britain  has 
been  adopted  by  Mr.  Watson.  In  this  view  he  takes  into  account 
only  the  geographical  areas  which  certain  sets  of  species  occupy 
within  the  kingdom,  and  omits  the  consideration  of  their  vertical 
range  on  the  mountains.  But  it  is  of  course  impossible  to  make  two 
satisfactory  codes  of  distribution,  especially  as  the  one  already  de- 
scribed is  partly  dependent  on  latitude  and  therefore  coincides  largely 
with  his  more  purely  geographical  division.  This  latter  gives  also 
six  types,  and  is,  in  nomenclature  at  anyrate,  somewhat  more  con- 
venient. We  have  (1)  British,  or  spread  throughout;  (2)  English, 
chiefly  in  south  or  south-middle  Britain  ;  (3)  Scottish,  north  or  north- 
middle  Britain ;  (4)  Highland,  chiefly  about  the  mountains ;  (5)  Ger- 
manic, chiefly  in  East  England ;  (6)  Atlantic,  chiefly  in  West 
England. 

These  types  do  not  suit  the  distribution  of  Irish  plants.  In  the 
first  place  Oermanie  is  almost  totally  unrepresented.  Atlantic  is  in 
Ireland  a  misnomer,  as  most  of  them  occur  round  the  coast,  |and  the 
group  reaches  a  maximum  in  Ireland  on  the  south-east  side,  not  on 
the  west.  Again  British  is  unsatisfactory  because  it  includes  ^ecies 
so  differing  in  range  as  Potentilla  tormentilla^  which  grows  everywhere 
even  to  the  top  of  the  highest  mountains,  as  well  in  Scotland  as  in 
Ireland,  and  Fumaria  capreolata,  which  never  leaves  the  lowlands. 
And  the  continental  distribution  of  such  species  renders  this  dis- 
crepancy still  more  glaring.  Keeping  in  view  as  much  as  possible 
the  methods  adopted  by  Mr.  Watson,  the  Irish  flora  might  be  sub- 
divided as  follows : — 

I.   Ubiquiiatu.     In  all  parts  of  Ireland,  and  reaching  tops  of 
highest  mountains  or  nearly  so. 
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A  CATALOGUE  OF  BINARY  STARS  FOR  WHICH  ORBITS 
HAVE  BEEN  COMPUTED.  WITH  NOTES.  Br  J.  E. 
OORE,  M.R.I.A.,  F.R.A.S.,  Honorary  Member  of  the  Liver- 
pool Astronomical  Society. 

[Bead  June  9,  1890.] 

Thb  following  list  (Tables  A  to  H)  of  the  elements  of  binary  star 
orbits  has  been  compiled  from  yarious  sources,  and  includes  all  the 
orbits  I  have  been  able  to  find.  A  few  orbits  may  possibly  have  been 
missed,  but  the  number  of  such  omissions  must,  I  think,  be  small. 

The  stars  are  arranged  in  order  of  Right  Ascension,  and  the  ele- 
ments computed  for  each,  in  order  of  length  of  period,  commencing 
with  the  shortest  found. 

Column  1  contains  a  number  referring  to  the  notes  {vide  pp.  575- 
599). 

Column  2,  the  star's  designation,  S  denoting  the  eminent  Russian 
astronomer,  F.  G.  W.  Struve,  and  OS  his  equally  eminent  son,  Otto 
Struve. 

Columns  3  and  4  give  the  Right  Ascension  and  Declination  of  the 
binary  stars  reduced  to  the  epoch  1890*0.  I  have  computed  these 
positions  from  the  Greenwich  ten-year  Catalogue  for  1880  for  all  the 
binaries  contained  in  that  Catalogue.  The  positions  of  the  fainter 
stars,  and  of  the  southern  binaries,  are  only  approximate,  but  will  be 
found  sufficiently  close  to  identify  the  object. 

Column  5  contains  the  period  in  years,  the  +  sign  denoting  that 
the  apparent  orbital  motion  is  direct,  or  in  the  direction  of  increasing 
position  angles,  and  the  -  sign  that  the  position  angle  is  e^creasing. 

Column  6  giyes  the  computed  epoch  of  periastron  passage. 

Column  7,  the  eccentricity  {e)  of  the  real  ellipse  described  by  the 
companion  round  the  primary  star,  supposed  to  be  at  rest. 

Column  8,  the  inclination,  %  or  y,  of  the  real  orbit  to  the  plane  of 
projection,  which  is  a  plane  at  right  angles  to  the  line  of  sight,  or  a 
tangent  plane  to  the  star  sphere  at  the  place  of  the  star. 

Column  9  gives  the  position  angle,  O,  of  the  line  of  nodes,  reckon- 
ing from  the  zero  of  position  angles. 
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Column  10  gives  the  value  of  X,  the  angle  which  the  line  from  the 
principal  star  to  the  periastron  makes  with  the  line  of  nodes,  measured 
on  the  real  orhit. 

Column  11  contains  the  value  of  a,  the  semi-axis  major  of  the  real 
ellipse,  measured  in  seconds  of  arc. 

Column  12  gives  the  name  of  the  computer  of  the  elements  given. 

Column  13,  the  estimated  magnitudes  of  the  component  stars. 
These  are  chiefly  taken  from  Struve's  estimations. 

Column  14,  the  colours  of 'the  components. 

Column  15  gives  the  spectrum  of  the  star's  light,  observed  as  a 
single  star.  The  numbers  given  refer  to  Secchi's  types  of  stellar 
spectra.  It  will  be  seen  that  the  observed  spectra  are  of  types  I.  and 
II.  only.  No  undoubted  binary  star  has  yet  been  found  with  a 
spectrum  of  types  III.  or  lY.,  types  so  characteristiG  of  the  red  and 
variable  stars. 

Column  16  contains  the  ''hypothetical  parallax,''  which  I  have 
computed  for  each  orbit  from  the  formula  p  =  aP-t.  This  formula  rests 
on  the  assumption  that  the  combined  mass  of  the  components  of  the 
binary  star  is  equal  to  the  mass  of  the  sun. 

Column  17  gives  the  most  recent  parallax  found  by  actual  observa- 
tion for  those  binaries  which  have  been  measured  for  parallax. 

Columns  18  and  19  contain  the  values  of  the  constants  A  and  B, 
computed  from  Mr.  A.  A.  Rambaut's  formulae  {Monthly  Notieei, 
B.  A.  S.  March,  1890).  With  the  aid  of  these  quantities,  the  value 
of  w  V  at  any  time  may  be  calculated,  w  being  the  star's  parallax 
in  seconds  of  arc,  and  V  the  relative  orbital  velocity  in  the  line  of 
sight  in  miles  per  second.  If  Y  can  be  determined  with  the  spectro- 
scope, then  the  value  of  ?r  can  be  immediately  deduced.  The  maxi- 
mum value  which  Y  can  attain  is  equal  to  ±  A  +  B,  and  occurs  when 
the  star  is  passing  through  the  line  of  nodes,  the  position  angle  of 
which  is  given  in  Column  9.  Mr.  Bambaut's  formulae  are  as  fol- 
lows : — 

ItS^  win  v 
irY  =  — =-^  [dCOBX  +  cos(tf-X)] 

or  IT  r=u4+^cos(d-X), 

where  j    laemiy  cos  X 

and  laany 
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where  I  a  mean  motioii  of  the  earth  in  miles  per  second,  a9d  0  the  tme 
anomaly  at  any  time. 

In  Colnmn  20  I  hare  given  the  relative  hrilliancy  of  each  hinary 
star  (on  the  assumption  that  all  the  stars  in  question  are  spheres  of 
equal  density)  computed  in  accordance  with  Mr.  lionck's  formula 
("  Ob^ervatwy,''  Feh.  1887),  viz.  :— 


h 


mm- 


where  h  represents  the  brilliancy  per  unit  of  surface  (on  the  above- 
mentioned  assumption),  /,  the  intensity  of  the  light,  as  measured  by 
the  photometer,  P,  the  period  of  the  star's  revolution,  and  a,  the 
angular  radius  (semi-axis  major)  of  the  orbit. 

Adopting  Mr.  Monck's  standard  star  (^^  1),  viz.  f  TJrssB  majoris, 
with  Dnn6r's  orbit,  and  the  Oxford  determination  of  its  magnitude, 
this  formula  for  any  other  binary  star  becomes 


•»''-^<'"-">(e^.)*(^')' 


where  m  is  the  magnitude  of  the  star  according  to  the  Oxford  measures 
(  Vranometria  Nwa  Oxoniensis),  P  being  expressed  in  years  and  a  in 
seconds  of  arc. 

This  formula  is  strictly  correct  only  if  the  mass  of  the  smaller 
star  of  the  pair  may  be  neglected ;  but  in  the  extreme  case  of  equality 
in  the  masses  of  the  coinponents  the  effect  will  only  be  to  reduce  k 

to  .— —  or 
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For  the  fainter  binaries  (which  have  not  yet  been  measured  with 
the  photometer)  I  have  adopted  the  magnitudes  of  Argelander's 
Durehmusterunyy  or  those  given  by  Struve,  and  for  the  southern 
binaries,  the  estimates  of  the  Vranometria  Argentina.  In  the  case  of 
i  Sagittarii  I  have  taken  the  magnitude  as  given  in  the  Harvard 
Fhoiomstry, 

Column  21  contains  a  reference  to  the  publications  in  which  the 
given  elements  of  the  orbit  orginally  appeared. 

The  position  angle  and  distance  of  a  binary  pair  at  any  time  t 
may  be  computed  from  the  elements  of  the  orbit  by  means  of  the 
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following  foxmulflB:- 

— 

(1) 

«-<sin«-/i(<-7). 

(2) 

tantr-    ^+'taiii««. 

(8) 

tan  (tf,  -  0)  -  cos » tan  (• + X). 

(4) 

,,                    ,C08(V4X) 

where  c  is  the  eccentricity  expressed  in  degrees  »  57^*296  xe;  /x  is  the 

360^ 
mean  annual  motion  »  -^—  ;  u  the  eccentric  anomaly,  and  v   the 

true  anomaly  for  the  epoch  t ;  0«  the  required  position  angle,  and  p 
the  distance. 

The  Notes  give  details  respecting  the  prohable  value  of  the  different 
orbits,  the  masses  of  the  binary  stars,  when  the  parallax  is  known,  &c. 
Some  recent  measures  of  each  object  are  also  given,  which  may 
be  of  use  to  computers  who  may  wish  to  recalculate  the  orbit  of 
any  particular  binary. 

My  best  thanks  are  due  to  Messrs.  Monck  and  Bambaut  for 
valuable  assistance  and  advice. 


E.    GOEE,    M.B.LA. 
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NOTES. 

1.  Struye,  3062.  One  roTolution  has  now  been  nearly  completed 
since  it  was  discovered^in  1782  by  Sir  William  Herscbel,  who  measured 
it,  1782-65  :  319^-4.  Scbnr's  period  of  112*644  years  seems  to  be 
near  the  truth.    Some  recent  measures  are : — 


1882-83     : 

308°-14     : 

1" 

-52,  Doberck. 

1883-60     : 

309  -83     • 

1 

-69,  Engelmann. 

1887-104  : 

310  -73 

:     1 

•50,  Tarrant  (A.N.  2899). 

1889-57     : 

321  -1 

1 

•45,  Bumham  (A.K  2957) 

A  list  of  measures  by  Dr.  Doberck,  from  1876  to  1882,  will  be 
found  in  the  liransaetions  of  the  Boyal  Irish  Academy,  toI.  zzix., 
part  xm.  (1890). 

2.  0.  Struve,  4.  A  binary  star  discovered  by  0.  Struve  in  1844. 
From  that  year  to  1887  the  companion  had  described  about  77^  of  its 
apparent  orbit,  the  motion  being  retrograde,  or  in  the  order  of  decreas- 
ing position  angles.  An  orbit  was  computed  by  Professor  Glasenapp 
in  1889.  The  greatest  difference  between  the  observed  and  computed 
position  angles  (^.  -  ^,)  is  +  19^*4  at  the  epoch  1874*71  (Dembowski). 
The  computed  distances  do  not  agree  very  well  with  the  earlier 
measures.  Professor  Qlasenapp  says,  *'  Dans  une  quinzaine  d'ann6es 
on  poorrait  entreprendre  une  revision  des  observations  afin  d'obtenir 
une  orbite  plus  ezacte ;  jusqu'  &  ce  temps  li  ce  travail  serait  peut- 
6tre  pr6matur6." 

Some  recent  measures  are : — 

1880-57     :     163°-00     :     0"-44,  Bumham. 
1887-93    :     141  -10    :    (0  -30),  H.  Struve. 

The  latter  measure  was  made  with  the  30-inch  refractor  of  the 
Poulkova  Observatory. 

3.  ij  CassiopeisB.  This  well-known  binary  star  has  described  about 
1 1 6^  of  its  apparent  orbit  since  its  discovery  by  SirW.  Herschel  in  1 779, 
the  distance  diminishing  from  about  1 1"  to  4i".  Dr.  Doberck's  orbit 
is  perhaps  the  best  hitherto  computed.  Sadler  thinks  that  Dun6i^s 
value  of  a  '*is  much  too  large,"  and  that  it  probably  does  not  exceed 
8"*5.  Assuming  Struve's  parallax  of  0"-154,  the  combined  mass  of 
the  components  is  from  5i  to  10}  times  the  mass  of  the  sun  varying 
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aooordmg  to  the  period  we  assume.  Schweizer's  parallax  of  0"'3748 
combined  with  Doberck's  elements  gives  a  mass  of  only  0*0366  that  of 
the  snn. 


Some  recent  measores  are : — 

1882-76  :  166^-28 
1882-87  :  166  -70 
1886-974  :     178  -64 


6"-18,    Doberck. 

5  *155,  Engelmann. 

4  -71,    Tarrant  {A.N.,  2866). 


4.  0.  Stmre  20  «  66  Piscium.  This  binary  star  has  described  an 
arc  of  about  70^  of  its  apparent  orbit  since  its  discovery  by  0.  Struve 
in  1843,  the  distance  diminishing  from  about  0"'66  to  0"-35.  An 
orbit  was  computed  by  Prof.  Glasenapp  in  1889.  The  observations 
are  fairly  well  represented,  considering  the  difficulty  of  measuring  so 
close  a  pair.  Olasenapp  says,  ''  L'6toile  66  Piscium  pr68ente  un  objet 
tris  difficile  &  observer ;  il  est  &  d6sirer  que  ceuz  qui  possident  des 
instruments  puissants  I'observent  annuellement." 

Some  recent  measures  are  : — 


1883-84     : 

2°-9 

:     0"-40,    Perrotin. 

1884-850  : 

357  -76 

:     0  -525,        „ 

1886-80    : 

349  -30 

:    (0  -45),  H.  Struve. 

1887-910  : 

352  -00 

:     0  -42,    Tarrant  {A,N.,  2899) 

1887-93     : 

351  -10 

:   (0  -40),  H.  Struve. 

1888-78     : 

350  -70 

:   (0  -42),        „ 

5.  B  36,  AndromedflB  «  S  73.  This  binary  has  described  about 
60^  of  its  apparent  orbit  since  its  discovery  by  Struve  in  1830.  The 
distance  has  slightly  increased.  Yariation  in  light  was  suspected  by 
Schmidt. 

Some  recent  measures  are : — 


1882-69 

:     359°-90 

:     l"-24,  Doberck. 

1882-81     : 

2  -65     < 

"'"'         i> 

1882-81 

0  -75     : 

fi 

1882-82 

3  '80    , 

1  -32.       „ 

1882-93     • 

3  -06 

1  -40,       „ 

1885-28 

2  -0 

1  -35,  Ferrotin. 

1888-05 

7  -7 

:     1  '18,  ScUapare 

A  list  of  measures  by  Dr.  Doberck  from  1876  to  1882  will  be 
found  in  the  liransactions  of  the  Eoyal  Irish  Academy,  vol.  zadz, 
part  xra,  (1890). 
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6.  p  Eridani.  About  120°  of  the  apparent  orbit  has  been  described 
between  1825  and  1888,  the  distance  increasing  from  about  2"*1  to 
6"'8.  The  period  found  by  Doberck  seems  certainly  too  small.  My 
orbit  represents  all  the  measures  satisfactorily,  and  Dunlop's  in  1825 
within  -  5^*5.     The  following  are  some  recent  measures : — 

1886-901  :  229^-9  :  6"- 63,  Pollock. 

1886-909  :  230  -8  :  6  *85,       „ 

1887-121  :  232  -3  :  6  -89,  Tebbutt. 

1887-131  :  231  -4  :  6  -90, 

1887-734  :  230  -7  :        — 

1887-747  :  229  -5  :  6  -91, 

1887-934  :  228  -5  :  7  -27, 

1888-038  :  228  -1  :  6  -66, 

7.  Struve  228.  An  arc  o  about  130°  of  the  apparent  orbit  has 
been  described  between  1829  and  1889.  My  orbit  represents  all  the 
measures  fairly  well  for  so  close  a  pair,  the  greatest  difference  (0.-  0^) 
being  +  11-27  at  the  epoch  1888-142  when  it  was  measured  33-60  by 
Schiaparelli.  This  measure,  however,  does  not  agree  with  Schiaparelli's 
later  measures. 

Some  recent  measures  are : — 


1888-931     : 

25°-73 

:     0"-36,  Schiaparelli 

1889018 

30  -25 

:     0-35, 

1889-021     J 

34  -56 

:     0-41,  Young. 

1889-570 

:     26  -97 

:     0  -37,  Tai-rant. 

1890-09 


41  -03     :     0  -42, 


According  to  my  orbit ''  the  distance  between  the  components  will 
gradually  increase  during  the  next  few  years,  up  to  a  maximum  of 
about  0"-55,  and  then  diminish  again  as  the  companion  approaches 
the  periastron.  The  minimum  distance  will  not  be  reached  till  the 
position  angle  is  nearly  180°  (after  the  periastron  passage),  when  the 
components  wiU  probably  be  separated  by  less  than  0''*2."  {Monthly 
Notices,  K.  A.  S.,  Dec.  1889.) 

8.  40  Eridani  (BC).  This  is  the  double  9th  magnitude  companion 
to  the  4-5  magnitude  star  40(0^)  Eridani.  Eecent  measures  show  that 
my  orbit  wiU  require  revision.  A  physical  connexion  possibly  exists 
between  the  binary  pair  and  0'  Eridani,  as  both  have  a  common  proper 
motion  (4"*07  per  annum  in  the  direction  of  positive  angle  212°-4). 
The  angular  motion,  however,  if  any^  is  very  slow.    The  distance  is 
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about  82^.    The  following  are  some  recent  measures  of  the  binary 
pair: — 

1886-924  :     111^-08     :     8"01,  Tarrant. 

1888*84     :     106  -8       :     2  -94,  Bumham. 

9.  14(i)  Ononis  »  0.  Struye,  98.  About  60^  of  the  apparent  orbit 
had  been  described  up  to  1 889.  Hy  elements  represent  all  the  measures 
fairly  well,  the  greatest  difference,  0,  -  0^  being  +  5^*05  at  the  epoch 
1865*98.  According  to  this  orbit  "the  distance  will  remain  nearly 
constant  (about  1")  daring  the  next  fifty  years,  the  angle  diminishing 
to  about  107°  in  the  year  1936."  {Monthly  Notices,  B.A.8.,  March, 
1887.)    The  following  are  some  recent  measures : — 


1886*988     : 

196°*26 

1"*15, 

Tarrant  {A.K,  2866) 

1887-025 

196   1 

0  -95, 

Young. 

1887*117     ' 

195  -56     : 

0  -94, 

Schiaparelli. 

1888*097 

:     193  32 

:     0  -952 

r           >» 

1888-90 

:     193  -4 

:     0  -98, 

Leavenworth. 

10.  0.  Struve,  149.  About  92^  of  the  apparent  orbit  has  been 
described  since  its  discovery  by  O.  Struve  in  1843,  the  distance 
increasing  from  about  0"*48  to  0'''72.  The  elements  given  in  the 
Catalogue  were  published  by  Prof.  Glasenapp  in  1889,  and  represent 
the  measures  fairly  well.    Some  recent  measures  are : — 

1888*21     :     296°-50     :    0"-83,  SchiapareUi. 
1883-17     :     289  -8       :     0  -74,  Engelmann. 
1884-20     :     292  -55     :     0  -93,  „ 

11.  12  Lyncis  (AB)  =  Struve,  948.  This  is  the  close  pair  of  a 
fine  triple  star  discovered  by  Sir  W.  Herschel  in  1780.  The  arc 
described  up  to  1887  is  about  55°.  My  elements  represent  all  the 
measures  fairly  well,  the  greatest  residual  (^.  -  $,)  being  +  4°-70  at 
the  epoch  1866*31.    Some  recent  measures  are : — 

1"*55,    Jedrzcjewicz. 

1  *704,  Engelmann. 

1  *56,    Tarrant  {A,N.,  2898). 

The  three  stars  are  now  nearly  in  a  straight  line.    Tarrant  measured 
AC  as  follows : — 

1887-325  :     306°-62  :     8"-62, 
which  shows  little,  if  any,  change  since  Sir  W.  Hersohel's  measure — 

1782-34     :     302°-5     :     9"*38. 


1881*28     : 

129°*5 

1882*76     : 

128  -4 

1887*325  : 

126  -32 
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12.  SiriuB.  The  faint  companion  to  this  brilliant  star  was  dis- 
covered  by  Alvan  Clark  in  1862.  The  position  angle  was  then  about 
85°.  This  was  reduced  to  about  0°  at  the  end  of  1889,  the  distance 
having  diminished  from  about  IC  to  5^".  Eecent  measures  show 
that  the  period  of  about  50  years  is  too  small.  My  period  of  58*47 
years  is  probably  nearer  the  truth.  The  elements  computed  by 
me  represent  aU  the  measures  closely,  the  greatest  difference  0o  -  ^« 
being +  5^-95  at  the  epoch  1869*10,  when  the  position  angle  was 
measured  74*76  by  Briinnow.  But  the  angle  was  measured  71°*67  by 
Engelmann,  1868*26,  and  this  agrees  much  better  with  the  other 
measures  before  and  after  that  epoch.  The  following  are  some  recent 
measures: — 


1886*144     ' 

280-67 

:     7"*21, 

Hough. 

1886*22 

28  -66 

:     7  -32, 

Washington  Obs. 

1887*14 

25  -36 

7  -08, 

Young. 

1887-195 

23  -66 

:     6-78, 

Hough. 

1887*238 

24   14 

:     6  -508, 

HaU. 

1888*97 

13*85 

:     5  -27, 

Bumham. 

1890*27 

:     359  -7 

:     4-19, 

„     (private  letter) 

Observing  with  the  36-inch  refractor  of  the  Lick  Observatory, 
Bumham  says :  '^  The  companion  to  Sirius  is  a  very  easy  object,  under 
proper  conditions,  and  is  not  likely  to  ever  get  beyond  the  reach  of 
the  large  refractor.  I  have  carefully  looked  for  other  stars  near 
Sirius,  but  without  finding  anything  worth  noting." 

Assumbg  a  parallax  of  0"*40,  my  elements  give  the  sum  of  the 
masses  of  Sirius  and  its  companion  »  2*886  times  the  sun's  mass, 
with  a  mean  distance  of  21*45  times  the  sun's  mean  distance  from  the 
earth. 

I  find  that  the  plane  of  the  orbit  is  at  right  angles  to  the  plane  of 
the  Milky  Way. 

13.  Struve,  1037.  The  elements  given  by  Madler  seem  very 
doubtful.  The  orbit  is  a  hypothetical  one,  based  on  the  supposition 
that  one  of  the  components  is  a  close  double — a  hypothesis  which  has 
not  yet  been  verified  by  telescopic  observation.  Some  recent  measures 
of  the  known  pair  are : — 


1880*22     : 

312^05 

!     1"*33,  Doberck. 

1880*23     : 

320  *93     : 

i> 

1884*18     : 

310*6 

'     1  '23,  Perrotin. 

1887*184  : 

310-9 

:     1  -26,  Tarrant. 
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The  Btar  was  measured  by  Stnive. 

1827-28     :     337°-8     :     l"-24, 
BO  that  the  distance  seems  nearly  constant. 

14.  a  Oeminorum  (Castor)  «  2  1 110.  The  change  of  position  angle 
since  1719  has  been  about  125^  Sadler  thinks  that  ''a  good  orbit 
for  Castor  has  yet  to  be  computed."  Some  recent  measures  are 
as  follows: — 


1882-82     : 

234«-36 

5"-69,    Doberck. 

1882-88     : 

234  -29 

5  -559,  Perrotin. 

1883-03     : 

232  -28 

5  -44,    Doberck. 

1884-17     : 

232  -15 

5  -840,      „ 

1886-110  : 

232  -98 

5  -78,  Tarrant  (^.JK,  2866.) 

1885-15     : 

232  -2 

5  '74,  Engelmann. 

1885-99     : 

231  -16 

•36,  Doberck. 

188600     : 

232  -93 

5  -83,         „ 

1886-33     : 

232  -2 

5  '75,  Engelmann. 

1888-28     : 

230  '9 

5  -85,  Schiaparelli. 

1889-09     : 

229  -6 

5  -68,  Leavenworth. 

A  long  list  of  measures  by  Dr.  Doberck  from  1875  till  1886  will  be 
found  in  the  '*  D^antaetums  of  the  Koyal  Irish  Academy,"  vol,  xxix., 
part  zm.  (1890). 

Using  Johnson's  parallax  of  0*1984",  I  find  the  sum  of  the  mass  of 
the  components  of  Castor  only  0*052398  of  the  mass  of  the  sun,  a  result 
which  would  imply  that  the  component  stars  are  gaseous  bodies! 
Johnson's  parallax  is,  however,  of  doubtful  value. 

15.  (  Cancri  (AB)  -  Struve,  1196.  Seeliger's  orbit  (1888)  is  pro- 
bably  the  best.  Nearly  two  revolutions  have  now  been  completed 
since  its  discovery  by  Sir  W.  Herschel  in  1781.  All  three  stars  form 
probably  a  physically  connected  system,  but  the  motion  of  C  round  AB 
is  slow.  Professor  Seeliger  has  recently  investigated  the  motion  of 
this  system,  and  has  come  to  the  conclusion  that  to  make  the  obser- 
vations agree  with  theory  it  is  necessary  to  assume  that  the  third  star 
C  is  in  reality  a  very  close  double,  of  which  the  components  revolve 
round  their  centre  of  gravity  in  about  17-6  years,  and  both  round  the 
centre  of  gravity  of  the  components  of  the  dose  pair.  This  supposed 
duplicity  of  C  has  not  yet  been  detected  with  the  telescope.  Burnham 
in  1889,  using  a  power  of  1500,  failed  to  see  any  other  component. 
The  following  are  some  recent  measures : — 
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AB. 

1884-17     : 

62°-85    • 

0"-985,Perrotiii. 

1884-28     : 

67  -0 

'     0  .94,  Engelmaim. 

1885-29     : 

59  -4 

:     1  -05, 

1886-08     : 

57  -18 

:     1  -09,  Tarrant. 

1886-30     : 

56  -4 

1  *08,  Engelmaiiii. 

1888-27     : 

43  -7 

1  '04,  Schiaparelli. 

1889-19     : 

40  -3 

1  *05,  Leavenworth 

HA 

+  B)  and  C. 

1882-26     : 

130°-0     : 

5"-46,  SchiaparelU. 

1885-29     : 

126  -8     I 

5  -44,  Engelmann. 

1886080  : 

125  -71 

.     5  -48,  Tarrant. 

1886-30     : 

127  -2 

5  -35,  Engelmann. 

AC. 

1889-18     : 

119°-3 

6"'65,  Leavenworth 

BC. 

1889-19     : 

128°-5 

.     5"-43, 
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16.  Strave,  3121 .  More  than  a  revolution  has  heen  completed  since 
its  discovery  by  Stmve  in  1830.  Celoria's  orbit  is,  perhaps,  the  best. 
The  object  is,  however,  close  and  difficult  to  measure ;  and  some  of  the 
recorded  measures  are  very  discordant. 

Some  recent  measures  are : — 


1882-25     :     194°-8 

:     0"-305,  Engelmann. 

1882-31     :     205  -84 

:     0  -45,     Schiaparelli. 

1883-22     :     221  -2 

:     0  '387,  Engelmann. 

17.  «» Leonis  «  Struve,  1356.  Doberck's  second  orbit  is  probably 
the  best.  A  complete  revolution  has  nearly  been  described  since  its 
discovery  by  Sir  W.  Herschel  in  1781. 

Some  recent  measures  are : — 


1885-17     : 

93°'30 

:      —      Doberck. 

1885-27     : 

90-6 

:     0"'72,  Engelmann. 

1885-307  : 

93-96 

:     0  -69,  Tarrant. 

1886-32     : 

92*2 

0  -73,  Engelmann. 

1888-27     : 

98-5 

.     0  -68,  Schiaparelli. 

1888-57     : 

95-8 

0  '71,  Leavenworth 

Measures  by  Dr.  Doberck,  from  1876  to  1885,  will  be  found  in 
the  TroMoctioni  of  the  Royal  Irish  Academy,  vol.  xziz.,  part  zni. 
(1890). 


582 


Proceedings  of  the  Royal  Irish  Academy. 


18.  ^  Ursffi  Majoiis  »  O  2  208.  A  doee  and  difficult  doable  star 
diacoyered  by  O.  Strure  in  1848. 

19.  y  Leonis  »  2  1424.  An  arc  of  only  about  83°  has  been 
described  since  its  discovery  by  Sir  W.  Herschel  in  1782.  The  orbit  is, 
therefore,  somewhat  uncertain,  and  likely  to  remain  so  for  many  years 
to  come. 

Some  recent  measures  are : — 


1882*24     : 

114°-33 

8''-521,  Engelmann. 

1882-28 

.     113  -25 

3  -56,   Doberck. 

1883-27     : 

112  -66 

3  *344,  Engelmann. 

188419     • 

118  -30 

3  .463,  Perrotin. 

188512 

:     113  -0 

8  -45,         „ 

1886-176  : 

112  -37 

3  -49,    Doberck. 

1886-307 

115  -39 

8  '34,    Tarrant. 

1885-99 

;     113  -87 

—      Doberck. 

1888-35 

114-0 

8  -36,    Schiaparelli 

A  list  of  measures  by  Dr.  Doberck,  from  1876  to  1882,  will  be 
found  in  the  Dransaetions  of  the  Eoyal  Irish  Academy,  yoL  xzix., 
part  xm.  (1890). 

20.  (  Ursfld  Majoris  «  2  1523.  This  was  the  first  binary  star  for 
which  an  orbit  was  computed  (by  Savary  in  1830).  More  than  a 
complete  revolution  has  now  been  completed  since  its  discovery  by  Sir 
W.  Herschel  in  1 780.  The  period  has,  therefore,  been  well  determined, 
and  seems  to  be  about  60  years. 

Some  recent  measures  are  as  follows : — 


1881-23 

270°-36     : 

l"-84,    Doberck. 

1882-25     . 

262  -10 

•     1  -987,  Engelmann. 

1882-25 

:     269  -43 

:     2  '00,    Doberck. 

1883-32 

:     267  -83 

:     2   002,      „ 

1884-28 

:     248  -02 

:     1  -687,  Perrotin. 

1884-41 

:     249  -60 

\     1  -920,  Engelmann. 

1886-86 

:     245  -2 

:     2-12, 

1885-414 

:     243  -36 

:     1  -87,    Tarrant. 

1886-36 

:     237  -4 

2  '06,    Engelmann. 

1888-29 

:     222  -7 

:     1  -64,    SchiaparelU. 

A  list  of  measures 

by  Dr.  Dob 

Brck,  from  1875  to  1882,  will  be 

found  in  the  IVansactums  of  the 

Royal  Irish  Academy,  voL  zxix., 

part  xm.  (1890). 
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21.  0.  Strave,  284.  Owing  to  the  discordant  measares  of  tbis  very 
dose  and  difficnlt  double  star  my  orbit  is  somewhat  uncertain ;  but  I 
think  the  period  found  is  not  far  from  the  truth. 

A  recent  measure  is 


1886-36     : 

22.  O.  Struve,  235 
its  discovery  in  1844. 

Some  recent  measures  are : — 


3240      .     o"-20,  Engelmann. 

An  arc  of  over  100^  has  been  described  since 


1880-86 
1881*24 
1882-27 
1882-28 
188410 


66^-57 
65  -39 


69 
65 
64 


65 
20 
6 


0"-97,  Doberck. 


0  -97,      „ 

1  *07,  Engelmann. 

The  companion  is  now  moying  round  the  aphelion  end  of  the  orbit, 
and  the  angular  motion  is  therefore  slow. 

23.  y  Yirginis  «  2  1670.  This  famous  binary  star  has  been 
frequently  measured  and  its  orbit  computed,  but  none  of  the  orbits 
seem  altogether  satisfactory.  Perhaps  Thiele's  period  of  185  years  is 
nearest  the  truth. 

Some  recent  measures  are  as  follows : — 

5"'222,  Engelmann. 

5  -427,  Perrotin. 

5  -32,  Engelmann. 

5  -35,  Tarrant.'; 

5  -73,  Doberck. 

5  -34,  By  photography  at  Paris 

Obserratory. 
5  '43,  Schiaparelli. 
5  *50,  Leavenworth  (10  nights). 
5  -72,  Bumham  (36-inch 

refractor). 

As  the  companion  is  now  moving  towards  the  aphelion  end  of  the 
apparent  eclipse  the  angular  motion  is  of  course  diminishing  and  the 
distance  increasing. 

The  components  have  been  suspected  of  alternate  variability  in 
light,  and  the  recorded  position  angles,  occasionally  differing  by  180°, 
seem  to  confirm  this  suspicion.  O.  Struve  found  a  variation  d!  about 
0*7  magnitude. 


188307 

155°-59 

1884-38 

155  -73 

1884-89 

336  1 

1885-382 

:  156  -77 

1886-00 

:  157  -27 

1886-36 

.  333  -2 

1887-41 

:  334  -2 

1888-91 

:  153  ,-8 

1889-31 

:  153  -4 
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24.  42  Gomad  Berenices  »  2  1728.  A  binary  star  in  wUch  the 
plane  of  the  orbit  passes  through,  or  nearly  through,  the  earth.  The 
chief  apparent  change  is  therefore  in  the  distance,  the  position  ang^e 
varying  but  little  except  by  180®. 

Some  recent  measures  are : — 


1881*25 

. 

190<^-89 

0''-61, 

Doberck. 

1882-93 

; 

192 

•11 

0  -560 

Engelmann. 

1887-43 

• 

a 

193 

•1 

0  -39, 

Bchiaparelli« 

1889085 

. 

9 

•6 

0  -55, 

Leavenworth. 

25.  Struve,  1757.  Casey's  period  of  401  years  and  mine  of  840*38 
years  do  not  represent  recent  measures  well.  My  second  orbit  (276*92 
years)  represents  all  the  position  angles  from  1825  to  1887  fairly  well. 

Some  recent  measures  are : — 


1887-213  : 

720-44     :     2"-62, 

Tarrant. 

1887-356  : 

72  -75     :     2  -79, 

Toung. 

1887-425  : 

72  -22     :     2  -377, 

Schiaparelli. 

1888-59     : 

72   0       :     2  -46, 

Leavenworth. 

26.  25  Ganum  Yenaticomm  «  2  1768.    A  close,  and  for  some 
years  (1850-1880)  a  very  difficult  pair  to  measure. 

Some  recent  measures  are : — 


1885-37 

1885-539 

1887-46 


329°- 1     :     0"-89,  Perrotin. 

149  -63  :     0  -77,  Tarrant  {A.  N.,  2866). 

142  -7     :     0  '72,  SchiaparelU. 


27.  Struve,  1819.  Struve  thought  that  this  star  was  a  binary  pair, 
but  Berberich  has  shown  {AbL  Ifiaeh.f  2518)  that  all  the  measures  may 
be  satisfactorily  represented  on  the  assumption  of  uniform  rectilinear 
motion.     Some  recent  measures  are : — 


1882-27     :     16°-35 

\     l"-39, 

Doberck. 

1882-28     :     13  -58 

t     1  -16, 

n 

1882-34     :     18  -80 

fi 

1882-45     :     17  *6 

•     1  -60, 

Schiaparelli. 

1885-41     :     11  -5 

:     1  -39, 

Perrotin. 

1887-347  :  194  -92 

1  -28, 

Tarrant  {A.  IT.,  2898) 

1887-432  :     10  -05     ' 

1  -327, 

Schiaparelli. 

As  the  components  are  nearly  equal  in  brightness,  180®  should  be 
deducted  from  Tarrant's  measure. 
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28.  a  Centauri.  This  weU-known  binary  is  also  the  nearest  of  all 
the  fixed  stars  to  the  earth,  as  far  as  is  known  at  present.  Although 
carefully  measured  for  many  years,  its  orbit  is  still  somewhat  doubtful. 
While  Downing  and  Elkin  make  the  period  76  or  77  years,  Powell 
maintains  that  a  longer  period  of  about  87  years  is  more  probable 
{Mon.  Notices,  Nov.,  1884).  A  few  years  more  should  decide  the  ques- 
tion. Downing's  elements  combined  with  Gill's  parallax  of  0"*76  gives 
a  mass  of  2*0406  that  of  the  sun.     Some  recent  measures  are : — 


1884-194     : 

199°-0     : 

ll"-96,  Kussell. 

1884-433     :     199  -5     : 

12  -32,       „ 

Prom  measures  of  Aa  and  AS. 

E.  of  Meridian. 

W.  of  Meridian. 

1885-527 

:     198°-6 

:     13"-47. 

201°-7     :     14"-03,  Tebbutt. 

1885-571 

199-8     • 

14  -40. 

202  0     :     14  -17,         „ 

1885-582 

200-8 

14  -08. 

201  -2     :     14  -17,         „ 

1885-590 

201  -1 

— 

201  -2     :        — 

1886-449     :     200°-80     : 

14"-97,  Russell. 

1886-487     :     202-46     : 

15  -05,  PoUock. 

1886-548     :     201  -02     : 

14  -87,       „ 

Prom  measures  of  Aa  and  AS. 

29.  i  Bootis =21 888.  A  double  star,  discovered  by  Sir  W.  Herschel, 
April  9,  1780;  but  he  did  not  measure  the  position  angle  till  1782, 
when  he  found  it  about  24^  (as  now  reckoned).  Since  that  year  the 
companion  has  described  about  1 30°  of  the  apparent  orbit.  Dr.  Doberck's 
orbit  is  probably  the  best.     Some  recent  measures  are : — 


1881-245 

274°*85 

:    4"-03,  Doberck. 

1882-33 

272   13 

4  -03,        „ 

1884-45 

266  -6 

3  -65,  Engelmann. 

1885*366 

264  -29 

:     3  -44,  Tarrant  {A.  -ST.,  2866) 

1885-55 

263-1 

3  -61,  Engelmann. 

1886*60 

259-4 

•     3  -32, 

1887-50 

257  -0 

3-01,  Schiaparelli. 

1888-621 

253  *87 

.     3  -52,  Maw. 

{Ohswvatory,  March,  1889) 

30.  44  (i)  Bootis  »  S  1909.    Doberck's  orbit  is  probably  the  best. 
As  the  inclination  of  the  orbit  plane  is  high,  the  position  angle 
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does  not  change  much,   except  by   180^.     Some  recent  measntes 


aie:- 


1880-48 
1880*65 
1883-35 
1885-51 
1885-62 
1887-402 


239°-35 

239  -65 

240  -9 
239 
241 
241 


4 
1 
55 


4"-79,  Boberck. 

4  -89,        „ 

5  *02,  Engelmann. 

4  *86,  By  photography  at  Paiia. 

5  -00,  Jedrzejewicz. 

5  -00,  Tarrant  {A.  K,  2898). 


I  find  that  the  plane  of  Doberck's  orbit  is  at  right  angles  to  the 
plane  of  the  Milky  Way. 

31.  ri  CoroniB  Borealis  »  2  1937.  Some  forty  years  ago  it  seemed 
uncertain  whether  the  period  of  this  binary  was  43  or  66  years ;  but 
now  that  one  revolution  has  been  completed,  the  question  has  been 
decided  in  favour  of  the  shorter  period.  Dr.  Doberck's  orbit  is  perhaps 
the  best.    Some  recent  measures  are : — 


1881-26 

1210-27 

—  ,    Doberck. 

1882-30     : 

134  -81 

0"-56,         „ 

1882-50     : 

135-4 

0  -59,    Schiaparelli. 

1882-61     • 

153  -17 

0  '558,  Engelmann. 

1883-51 

153  -16 

0  -510, 

1884-52 

.     163  -15 

0  -642,  Perrotin. 

1884*64 

165  -64 

0  *578,  Engelmann. 

1885-58 

:     170  -0 

0  -61, 

1886-508 

:     178  -56 

0  -63,    Tarrant  {A.  N.,  2866) 

1886-64 

:     179  -5 

0  '57,    Engelmann. 

1887-51 

:     185  -6 

0  -60,    Schiaparelli. 

1887-630 

:     185  -98 

0  -72,    Tarrant  {A.  K,  2898) 

32.  ft'  Bootis  s  S  1938.  This  is  the  small  star  near  the  4^  magni- 
tude ft  Bootis.  The  duplicity  of  y?  was  discovered  by  Sir  W.  Herschel 
in  1781.  The  change  in  position  angle  since  1782  amounts  to  about 
250°.    The  following  are  some  recent  measures : — 


1882-27 

123°-77 

:     0"-75,  Doberck. 

1882-52 

:     120  -4 

:     0  -80,  Schiaparelli. 

1885-492 

:     110-07 

:     0  -79,  Tarrant  {A.  K,  2866) 

1885-63 

116-9 

:     0  '85,  Engelmann. 

1886-78 

:     106  -2 

.     0  '70,  Jedrzejewicz. 

There  seems  to  be  a  physical  connection  between  ft'  and  ft',  as  all 
8  stars  have  a  common  proper  motion. 
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38.  0.  Struve,  298.  None  of  the  orbits  given  seem  quite  satis- 
factory. Some  of  the  recorded  measures  are,  however,  very  discordant. 
Some  recent  measures  are : — 


1881-42     : 

350°-8     : 

0''-36,  Bumham. 

1882-47     : 

7-5     : 

0  -33,  Schiaparelli. 

1883-517  : 

22  -42  : 

0  -31, 

1883-65     : 

36-7     : 

0-17,  Engelmann. 

1884-44     : 

49  -0     : 

0  -30,  Perrotin. 

1884-507  : 

57  -34  : 

0  '31,  Schiaparelli. 

1885-65     : 

60  -9     : 

0  -27,  Engelmann. 

1886-68     : 

104  -9     : 

0  -29, 

1886-668  : 

133  -68  : 

0  '33,  Schiaparelli 

1887-558  : 

142  -97  : 

0  -33, 

34.  y  GoronsD  Borealis  »  S  1967.  A  close  and  difficult  double  star. 
As  in  the  case  of  42  Com®  Berenices,  the  plane  of  the  orbit  nearly 
passes  through  the  earth. 

Bumham  found,  with  18^-inch  refractor : — 

1879-468,  ^'Ko  certain  elongation;  splendid  night"; 
1880-482,  "  Single  with  V." ;  "  Good  night  "; 
1880-559,  „ 

and  adds,  "  I  found  it  single  with  the  Madison  15jhiiich  on  two  nights 
1881-47." 

I  do  not  know  of  any  more  recent  measures. 

I  find  that  the  plane  of  the  orbit  is  at  right  angles  to  the  plane  of 
the  Milky  Way. 

35.  ^Scorpii «  S  1998.  A  complete  revolution  has  been  performed 
since  its  discovery  by  Sir  W.  Herschel  in  1 780.  Dr.  Doberck's  elements 
are  the  best.  The  apparent  orbit  is  a  very  elongated  ellipse,  owing  to 
its  high  inclination,  but  the  real  orbit  seems  to  be  nearly  circular.  The 
more  distant  companion  probably  forms  with  the  binary  a  ternary  system. 

Some  recent  measures  are : — 

AB. 


1880-40     :     189°-69 

r'-l7,  Doberck. 

1881-24     :     191  -25     : 

1  -03,        „ 

1882-27     :     193  -65 

1  -19,        „ 

1886-513  :     198  -12 

:     1  -28,  Tarrant  (-4.  N.,  2866) 

1888-50     :       20  4 

1  -24,  Leavenworth* 
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BC. 

A+B)andC,  1882°-86    : 

680-62 

:     7"-63,Doberck. 

„       „       „     1886  -613  : 

65-83 

7  •14,Tairant(-i.M,2866). 

B  C,         1888  -60     : 

68-0 

7  *14,  Leayenvorth. 

Sir  W.  Henchel  measured  i  (A  +  B)  and  0  : — 
1782-86     :     88^-6     :     6"-38, 

from  which  it  appears  that  the  motion  is  very  slow.    All  three  stars 
have  a  common  proper  motion,  and  probably  from  one  system. 

86.  o-  Corone  Borealis  «  2  2082.  Dr.  Doberck's  second  orbit  is 
probably  the  best.  About  220^  of  the  apparent  orbit  has  been  described 
since  its  discovery  by  Sir  W.  Herschel  in  1781 ;  but  the  companion  is 
now  receding  from  the  periastron,  and  the  angular  motion  will  in 
future  years  become  very  slow. 

Some  recent  measures  are  as  follows : — 

1881-26  :  208°.99  :  8"-68,  Boberck. 

1888-26  :  205  '4  :  8  -77,  Engelmann. 

1886-74  :  207  -8  :  4  -09,         „ 

1886-487  :  208  -04  :  4  -01,  Tarrant  {A.  N.,  2866). 

87.  X  Ophiuchi  «  2  2055.    Olasenapp's  orbit  is  probably  the  best. 
Some  recent  measures  are : — 


1881-285  : 

86°-07 

:     l"-40,  Doberck. 

1882-41     : 

88-44 

1  -36,        „ 

1884-64     : 

42-7 

1  -59,  Engelmann. 

1885-527  : 

42  -79     : 

1  -68,  Tarrant  {A,K,  2866) 

1885-68     : 

42-6 

1  '64,  Engelmann. 

1886-66     : 

44-1 

1  -67,        „ 

1888-87     : 

42-6 

1  -55,  Leavenworth. 

88.  t  Herculis  b  %  2084.  Three  complete  revolutions  of  this 
remarkable  binary  have  now  been  described  since  its  discovery  by  Sir 
W.  Herschel  in  1782.    Dr.  Doberck's  second  orbit  is  perhaps  tiie  best. 
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Some  recent  measures  are : — 


1880-41 

118°-37 

:     l"-29,  Doberck. 

1881-235 

112-90     : 

1  -43,         „ 

1882-47     ' 

104  -29 

:     1  -67,        „ 

1882-76     . 

106-97     , 

1  '754,  Perrotin. 

1883-72 

102  -52 

:     1  -650,       „ 

1884-55 

94  -13 

:     1  -470,       „ 

1884-71 

98  -77 

:     1  -890,       „ 

1885-520 

89  -36     . 

1  -70,  Tarrant  {A.N.,  2866) 

1886-75     • 

89-9 

1  '78,  Engelmann. 

1887-65 

79-4 

1  -55,  Leavenworth. 

39.  Strave  2091* «  Dembowski  15.  A  small  binary  star  near 
Struve  2091,  discovered  by  Dembowski  in  1869.  About  87°  of  the 
apparent  orbit  has  been  described.  My  orbit  represents  all  the 
measures  satisfactorily,  both  in  angle  and  distance. 

Some  recent  measures  are : — 


1882-5      : 

99°-92 

:    0''-48,  SchiapaieUi. 

1883-735  : 

88-80 

:     0  -42,        „ 

1886-668  : 

55  -86 

:     0  -35,         „ 

1887-566  : 

45-36 

:     0-30,         „ 

This  object  will  become  much  easier  to  measure  in  future  years. 

40.  Struve  2107.    An  arc  of  about  64°  of  the  apparent  orbit  was 
described  between  the  years  1829  and  1875. 
Some  recent  measures  are : — 


1882-51 

:     234°-0 

:    0"-50,  SchiapareUi. 

1885-57 

:     236  -1 

0  -78,  Engelmann. 

1887-51 

•     244-6 

0  '47,  SchiapareUi. 

41.  /A  Draconis  ^  S  2130.  An  arc  of  about  60°  of  the  apparent 
orbit  has  been  described  since  1802.  According  to  Berberich,  the 
plane  of  the  orbit  is  at  right  angles  to  the  line  of  sight ;  and  this  is 
perhaps  the  only  case  in  which  we  see  the  real  orbit  of  a  binary  star. 

Some  recent  measures  are : — 


1880-38 
1880-60 
1886-73 
1886-942 


168°-37 
166  -88 
161  -9 
160  00 


2"-73,  Doberck. 

2  -56,       ^, 

2-51,  Engelmann. 

2  -35,  Tarrant  {A.N.,  2866). 
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42.  Strave  2173  «  221  B  Ophiuchi.  A  complete  rorolation  liaa 
been  deBcribed  since  its  discovery  by  Strave  in  1829.  Dnn6r'B  orbit 
seems  to  be  a  good  one.  It  represents  recent  measures  satisfactorily. 
Some  of  these  are  as  follows : — 


1882-58    : 

109°-9     : 

0''-31,  SchiapareUi. 

1885*66     : 

21  -9     : 

0  -30,  Engelmann. 

1887-401  : 

350  -47  : 

0  -46,  Tarrant  {A.N.,  2898) 

1887-56     : 

348  -5     : 

0  -54,  SchiapareUi. 

1888-49     : 

167-8    : 

0  -68,  Leavenworth. 

The  components  are  nearly  equal  in  brightness,  so  that  Leaven- 
worth's angle  requires  a  correction  of  180.®  Variable  light  was 
suspected  by  O.  Struve,  and  Leavenworth's  measure  seems  to  favour 
this  supposition. 

43.  ft'  Herculis.  This  is  the  &inter  component  of  the  wide  double 
star  fi  Herculis  a  2  2220.  The  duplicity  was  detected  by  Alvaa  Clail 
in  1856. 

Some  recent  measures  are : — 


1880-47 

245°-9 

:    0"-96,  Bumham 

1881-41 

:     252  1     : 

0  -92,        „ 

1889-51 

:     357-9    • 

0  -55,         „ 

44.  r  Ophiuchi  »  S  2262.  An  arc  of  about  285®  of  the  apparent 
orbit  has  been  described  since  its  discovery  by  Sir  W.  Herschel  in 
1783,  but  the  motion  has  been  round  the  periastron  of  the  orbit.  The 
angular  motion  is  now  becoming  slow.  Dr.  Doberck's  elements  are 
the  best. 

Some  recent  measures  are : — 


1880-55     : 

253®-0l     : 

l"-83,  Doberck. 

1882-49     : 

255  0 

1  -58,        „ 

1883-38     : 

254-5 

1  -84,  Engelmann. 

1885-482  : 

258  -05 

1  -79,  Tarrant  (AJT.,  2866) 

1886-62     : 

256-2 

1  -85,  Jedrzejewicz. 

1887-09     : 

252  0 

:     1  -72,  SchiaparelU. 

1888-53     : 

254  -7 

1  -92,  Leavenwortli. 

A  list  of  measures  by  Dr.  Doberck,  from  1876  to  1882,  will  be 
found  in  the  D^onsactiom  of  the  Boyal  Lish  Academy,  voL  zxiz., 
pait  zm.  (1890). 
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45.  70  (y)  Opbiuchi  »  2  2272.  More  than  a  complete  revolution 
of  this  well-known  binary  star  has  now  been  described  siDce  its  dis- 
covery by  Sir  W.  Herschel  in  1779.  Numerous  orbits  have  been 
computed,  but  my  elements  represent  recent  measures  better  than 
others. 

Some  recent  measures  are : — 


1886-528     : 

13°-8 

•     l"-98,  Hall. 

1886*657    : 

14  08     : 

1  -814,  Schiaparelli. 

1886-67 

14  -86     : 

1  -88,  Engelmann. 

1886-67 

13-7 

2  '01,  Jedrzejewicz. 

1886-76 

14-53    J 

2  -07,  Tarrant. 

1887-611 

3.6 

.     1  -93,  HaU. 

1887-631 

4-36 

;     1  -89,  Schiaparelli. 

1887-812 

:       3-49 

:     1  -91,  Tarrant  {A.N.,  2898). 

1887-86 

2-50 

:     2  -35,  Young. 

•1888-619 

:  350  -47 

:     1  -78,  Tarrant. 

•1888-650 

:  352  -4 

1     2-14,  Leavenworth. 

♦1889-80 

:  848  -7 

:     2  *16,  Bumham  (36-inch  refrac- 
tor). <<  Both  stars  single 
with  36-inch." 

The  measures  marked  with  an  asterisk  were  made  since  my  orbit 
published  {Man.  Nbtiees,  B.  A.  8.,  March,  1888).    My  elements 
give  for  these  epochs : — 


1888-619 

:     353^-63     • 

l''-86 

1888-650 

:     353  -27     : 

1  -87 

1889-30 

:     346-05     j 

1  -92, 

My  elements,  combined  with  Eriiger's  parallax  of  0''*162,  give  for 
the  combined  mass  of  the  components  s  2-777  times  the  sun's  mass, 
and  a  mean  distance  of  27-77  times  the  sun's  mean  distance  from  the 
earth.  The  mass  is,  therefore,  about  the  same  as  that  of  the  Sirian 
aystem* 

I  find  that  the  plane  of  my  orbit  is  at  right  angles  to  the  plane  of 
the  Milky  Way. 

46.  {  Sagittarii.  Beoent  measures  seem  to  show  that  my  elements 
are  not  far  from  the  truth,  but  indicate  that  the  period  is  slightly 
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longer  than  that  given  in  the  Catalogue, 
are:— 


Some  lecent  measoies 


1886-5695     : 

269°-6 

0".7l,  Hall. 

1886-5722 

:     276  -6 

0  -66,     „ 

1886-6023 

.     274  -3 

0  -58,     „ 

1886-7064 

:     264-9 

0  -67,     „ 

1886-739 

271   0 

Less  than  V,  Pollock. 

1888-62 

.     257  -4 

0  -70,  Bumham  (6  nights.) 

1888-707 

260-2 

0  -68,  Leavenworth. 

1889-41 

•     255   1 

0  -81,  Bumham  M.iVA  2951 

47.  y  CoronflB  Australis.  The  period  of  this  remarkable  binary  is 
certainly  longer  than  that  found  by  Downing  and  Schiaparelli,  and 
apparently  somewhat  longer  than  that  given  by  my  orbit.  Powell's 
elements  are  perhaps  the  best  hitherto  published.  These  show, 
however,  the  distance  at  present  diminishing,  whereas  recent  measures 
seem  to  show  that  it  is  on  the  increase.    Some  recent  measures  are : — 


1886-615 

200°-59 

:     l"-45,  PoUock. 

1887-714 
1887-767 
1888-307 

196-7 
194  -7 
192  -4 

:     1  -68,  Tebbutt  (3  nights). 
•      -          „         (1  night). 
.     1  -69       » 

1888-637 
1888-707 

: 

187  -8 

188  -0 

:     1  -77       „        (4  nights). 
—     Leavenworth. 

1888-809 
1888-848 
1889-41 

191  -9 
185-4 
185  -4 

2  -30,  Tebbutt  (2  nights). 
—          „       (4  nights). 
1  -79,  Bumham  {A.N'.,  2957) 

Mr.  Tebbutt's  measures  were  communicated  to  me  by  private 
letter.  Li  his  letter  he  says :  '^  The  measures  of  position  angle  are 
much  more  easily  made  than  in  former  years,  as  the  distance  between 
the  components  has  sensibly  increased."  If  this  be  so,  a  really  good 
orbit  of  this  interesting  binaiy  has  yet  to  be  computed. 

48.  3  Gygni  »  %  2579.  A  difficult  double  star  to  measure,  owing 
to  the  great  inequality  in  the  brightness  of  the  components.  Hy 
orbit  represents  all  the  measures  of  position  angle  fairly  well,  bnt 
gives  the  distance  apparently  somewhat  too  large  at  the  earlier  epochs. 
Dun6r  suggested  that  Sir  W.  Herschel's  measure  in  1783  of  18^  21' 
n.f.  should  read  18^  21'  s.f. ;  but,  according  to  Sadler,  the  diagram 
in  Herschel's  MSS.  lends  no  support  to  this  hypothesis  {Ohservatory^ 
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Sept.,  1886).    In  my  computation  of  the  orbit  I  have  adopted  the 
reading  18^  21'  n./.,  as  recorded  by  Herscbel. 

Some  recent  measures  are  as  follows : — 


1882-84    : 

821°-44    ! 

l"-762, 

Bng^lmann* 

1888-82    : 

S21  -5 

;     1  -79, 

n 

1885-521  : 

817  -79 

:     1  -66, 

Tarrant  {A.N.,  2866). 

1885-90    : 

818  -91     ! 

1  -728, 

Engelmann. 

1886-435  : 

818  -8 

!     1  -71 

("too  large"),  Tarrant 

1886-65     : 

815  -0 

1  -6, 

J.  J.  M.  Peixy. 

1887-50    : 

815  -88 

— 

Tarrant. 

I  find  that  the  plane  of  Behrmann's  second  orbit  is  at  right  angles 
to  t]ie  plane  of  the  Milky  Way. 

49.  0.  Struve,  387.  An  arc  of  about  130°  of  the  apparent  orbit 
has  been  described  since  its  discovery  in  1842.  Glasenapp's  orbit 
represents  the  measures  fairly  well,  considering  the  difficult  character 
of  the  star  and  the  discordancy  of  some  of  the  measures. 

Some  recent  measures  are : — 


1883-13. 

:        S^'-S 

:    0"'40,    Engelmann. 

1886-516 

0-89 

:    0  -46,    Tarrant  {A.N,, 

1886-76 

357  -06 

:   (0  -50),  H.  Strove. 

1887-652 

:     367  -79 

:     0  '64,    Schiaparelli. 

1888-76 

.     354  -66 

:   (0  -65),  H.  Strove. 

60.  0.  Strove,  400.  An  arc  of  about  190°  of  the  apparent  orbit 
has  been  described  since  its  discovery  in  1844.  My  elements  represent 
the  measures  to  1886  fairly  well,  but  recent  measures  indicate  that 
the  orbit  will  require  revision.  These  measures  are,  however,  rather 
discordant: — 

0"-3,    est.  Young. 
>0  -25  „ 

0  -44,  Hall. 
0  -26,  Schiaparelli. 

I  find  that  the  plane  of  the  orbit  is  at  right  angles  to  the  plane  of 
the  Milky  Way. 

61.  /3  Delphini.  The  principal  star  of  the  wide  double  2  2704. 
It  was  discovered  by  Burnham  in  1873.  The  period  is  short,  but 
still  somewhat  uncertain. 


1886-716 

149°-6 

1885-731 

139-5 

1886-663 

107-6 

1887-916 

;     140   13 
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Borne  of  the  later  measures  are : — 


1883-25 

183*'-90 

0"-194, 

,  Engelmann. 

1883-55 

182  -50 

0-23, 

1884-71 

197  -75 

0-32, 

1886-91 

219-5 

0-39, 

91 

1887-86 

286-3 

0-20, 

Schiaparelli. 

1888-65 

310   1 

0-29, 

Bumham  (7  nights). 

1889-50 

314-2 

0-31, 

„        iA.ir.,  2957). 

52.  X  Cygni  a>  O  S  413.  The  arc  described  by  the  companion 
since  its  discoyerj  in  1842  amounts  to  about  50°.  Olasenapp's  orbit 
represents  the  measures  fairly  well. 

Some  recent  measures  are : — 

1886-516  :  77^-39  :  0"-60,  Tarrant  {A.IT.,  2866). 

1886-78     :  75-50  :  0 -77,  H.  Strove. 

1887-584  :  69  -98  :  0  -67,  SchiapareUi. 

1887-826  :  71  -81  :  0  -68,  Tarrant  (^.JV.,  2899). 

1888-83     :  70-60  :  —      H.  Strove. 

53.  4  Aquarii  «  S  2729.  The  companion  has  described  an  arc  of 
about  180°  of  the  apparent  orbit  since  its  discovery  by  Sir  W.  Herschel 
in  1783. 

Some  recent  measures  are : — 

1881-52     :     159°-6       :     0"-52,  Burnham. 
1887-823  :     170  -49     :     0  -53,  Tarrant  {A.ir.,  2899); 
<<  measured  distance  too  large." 

64.  61  Cygni  »  2  2758.  This  famous  star  has  long  been  suspected 
of  being  a  binary  pair,  but  the  matter  seems  still  somewhat  doubtful. 
If  really  binary  the  period  is  very  long. 

The  following  are  some  recent  measures : — 

1886-855  :     12r08    :     21"-06,  Tarrant  (A.N.,  2866). 
1887-68     :     121  -0       :     20  -58,  Schiaparelli. 

Buinham  says  {A.N.,  2957)— <<  1889463  and  1889-502.  Both  stars 
single  in  the  36-inch  with  powers  up  to  1000." 

An  observation  of  Bradley's  gives : — 

1753-80     :     35°-4     :     19"-63. 
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ABsmning  a  parallax  of  0"-45  Peter's  ''final"  orbit  (period  »  782-6 
jears)  gives  for  the  combined  mass  of  the  components  0*461  (snn's 
mass  B  1),  and  a  mean  distance  of  65*62  times  the  snn's  mean  distance 
from  the  earth.  This  orbit  was  used  by  me  in  computing  the  relative 
brilliancy  given  in  the  Catalogue. 

55.  S  Equuleii  »  O  2  535.  This  is  the  brighter  component  of  the 
inde  double  star  2  2777.  It  has  the  shortest  period  of  any  known 
binary,  three  revolutions  having  been  completed  since  its  discovery  in 
1852.  The  period  found  by  Wrublewsky  is  probably  not  far  from  the 
truth,  but  his  orbit  does  not  represent  the  measures  very  satisfactorily. 

Some  recent  measures  are : — 


1883*55 

:     307^*6     : 

0"-21,  Bumham. 

1887*88 

:     203-2     : 

0  -47,  Schiaparelli. 

1888*60 

:     213-4     : 

0  '35,  Leavenworth. 

1888-69 

:     189  -9     : 

0  -25,  Bumham. 

Bumham  says  {A.N,,  2957) — ''  1889*515,  slight  elongation  with 
the  36-inch  in  the  direction  of  343^*2.    Distance  not  more  than  O^'-IO." 

56.  T  Cygni  »  A.  Clark,  13.  Becent  measures  show  that  my  orbit 
will  require  revision. 

Some  of  these  measures  are : — 

1880*78     :     137^*4    :     1"*04,  Frisby. 
1888*733  :     "  Single,  with  all  powers  up  )  t>„^i,^„ 
to  3300.     Good  definition."  )  ^^™^«™- 
1889-49     :       36^-5     :     0"-50,  Bumham. 

57.  {  Aquarii  =  2  2909.  An  arc  of  only  about  53°  of  the  apparent 
orbit  has  been  described  since  its  discovery  by  Sir  W.  Herschel  in 
1779.  The  period  found  by  Doberck  is  the  longest  yet  computed  for 
any  binary  star. 

Some  recent  measures  are : — 


1885-720  : 

328°-0     : 

3"-330,  Perrotin. 

1886*945  : 

326  -53  : 

3  -43,    Tarrant  {A.IT.,  2866). 

1888-93     : 

325  -8     : 

3  -08,    Leavenworth  (6  nights) 

58.  V  Cephei  «  O  2  489.  About  40°  of  the  apparent  orbit  has 
been  described  since  1846.  Olasenapp's  elements  represent  the 
measures  closely. 
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Borne  recent  measures  are : — 

1883-86     :     32''16     :     l"-34,  Engelmann. 
1888-67     :     32  -50     :     1   16,  H.  Strove. 

69.  85  Pegad.  The  companion  has  described  about  222^  of  its 
apparent  orbit  since  its  discovery  in  1878.  Owing  to  the  faintness  of 
the  small  star  the  pair  has  always  been  a  dificult  object,  even  with 
large  telescopes. 

Becent  measures  are : — 

1888*69    :     126''*7    :     0''-95,  Burnham  (36-inoh 

refractor). 
1889-69     :     134*7     :     0 -94,  Burnham. 
1890-55     :     139  -0     :     0  -78,       „     (jfrivisU  letter). 

I  find  that  the  proper  motion  of  85  Pegasi  is  1"-221  in  the  direction 
141''-25.    (See  MontlOy  Noticee,  B.  A.  S.,  April,  1889.) 


NOTES  ADDED  IN  THE  PBESS. 

Professor  Pickering  says  that,  in  the  spectra  of  2  228  and  42 
ComsB  Berenices,  "the  hydrogen  lines  are  strong  in  the  ultra  violet 
portion  of  the  spectrum,"  a  fact  which  seems  "  to  indicate  that  the 
fainter  component  is  of  the  first  type  "  {private  letter^  July,  1890). 

4.  O  2  20  B  66  Pisciam  :— 

1886-666  :     351°-6       :    0"-45,  Leavenworth. 

8.  40  Eridani  (BC).    Other  measures  are : — 

1886-001  :     112°-2       :     3"-22,  Leavenworth. 
1888-869  :     105  -5       :     2  -81,  Tarrant. 

18a.  O  2  215.  My  elements  represent  all  the  measures  fairly 
well,  both  in  angle  and  distance.  The  change  of  position  angle  has 
been  very  slow,  owing  to  the  fact  that  the  companion  has  been  moving 
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lonndthe  apoastron  end  of  the  orbit  sinee  1844.  Althongh  the  change 
in  position  angle  has  been  only  about  52^,  there  has  been  a  change  in 
the  mean  anomaly  of  nearly  146^.    A  recent  measure  i 


1888-26    :    214''-80    :     0"-77,  SchiapareUi. 

29. 

fBootis— 

Nov.  1890), 
1890-409  :     246  -2       :     3  -15,        „              „ 

SI. 

11  Corona  Borealis  =  2  1987— 

1887-427  !     186<'-6      :    0"-82,  Hough  {A.Jf.,  2978): 

88. 

{Herculis — 

1889-64    :      71<'-8      :     l"-56,  Hough  (A.If.,  2978). 

42.  2  2173.  Owing  to  the  high  inclination  of  the  real  orbit,  the 
apparent  orbit  is  a  yery  elongated  ellipse. 

48.  /JL  Herculis.    Other  measures  are : — 

1882-54     :     268°-9      :     0"-87,  Hough  {A.IT.,  2978). 
1889-51     :     357  -9       :     0  -55,   Bumham  {A,2r.,  2957). 

45a.  99  Herculis  »  A.C.  15.  A  binary  star  discovered  by  Alvan 
Glarky  at  Dawes'  Observatory,  in  1859.  As  the  distance  is  now  small, 
and  the  companion  very  faint,  the  object  is  at  present  beyond  the 
reach  of  all  but  the  largest  telescopes.  My  orbit  represents  the 
measures  fairly  well.  The  minimum  distance  seems  to  have  occurred 
about  1885-50,  when  the  position  angle  was  156^*75,  and  the  distance 
about  0"*18.  The  distance  is  now  increasing.  Some  recent  measures 
are: — 

1881-43     :       29°-4      :     0"-51,  Bumham  (^.iV.,  2957). 

1888-733  :     Single  with  d6-inch  refractor,  Bumham. 

1889-502  :     281°-2       :     0"-65,  Bumham  {A.N.,  2957). 

1890-45     :     285-1       :    0-56,         „        {j^aU  Utter). 

46.  {Sagittarii— 

1886-772  :    271  -9      :    0"-53,  Leavenworth. 

1890-49    :    251  -1      :    0  -76,  Bumham  {private  letter). 


598  Proeeedingn  qf  the  Royal  Irish  Academy. 

50.  O.  S  400.    Frofe88or  Hough  givea — 


1887-709  :     122^-7 


0"-3  ±.  "Distance  probably  leas 
than  0"-30"(^. jr.,  2978). 


51.  /3  Delphini.    Other  measareB  are — 


1886-886  :  238''-12 

1887-658  :  278  -52 

1887-747  :  308  -1 

1890-49     :  324  '2 

52.  X  Cjgni  -  O.  2,  413— 

1887-70     :       76°-0 

53.  4  Aqnarii  «  S  2729— 

1886-746  :     168''-3 
56.  S  Equuleii : — 

1887-78     :     195°-2 
1889-824  :     193  -1 


0"-22,   SchiaparelU. 

0  -36,   Tarrant. 

0  -3  ±,  Hough  {A.N'.,  2978). 

0  *45,   B\inihBm(jpnvaUleU&r). 


0"-74,  Hough  {A.ir.,  2978). 
0''-54,  Leavenworth. 


0"-49,  Hough  {AK,  2978). 
0  -2  ±,     „  „ 


Professor  Hough  sajs: — "The  distance  in  1889  is  certainly  less 
than  0"-3." 

56.  r  Cygni.    Other  measures  are : — 


1886-887  : 
1887-768  : 
1890-54     : 

80<^   ±     :    0"-6±,  Hough. 

56-4       :     0  -4  ±,      „ 

20  *5      :     0  •54,  Bumhaxn  {prwate  letter). 

67.  {Aquarii — 

1886-791  : 

147°-8      :    S"-64,  Leavenworth. 

This  measure  seems  to  require  a  correction  of  180^. 
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TABLE   SHOWma    THS    NUMBER    OF   ORBITS   CALCULATED    BY 
EACH  COMPUTER. 


Computer. 

No. 

Compnter. 

No. 

Dobeiek. 

34 

Schur. 

2 

M&dler. 

26 

Smyth. 

2 

Gore. 

19 

0.  Strava 

2 

Hind. 

13 

Winogradsky. 

Jacob. 

10 

Adams. 

Glaaenapp. 

Auwen. 

Sir  John  Henoliel. 

BaU. 

PowelL 

Breen. 

VilUrceftu. 

Colbert. 

Klinkerfues. 

Copeland. 

Mum. 

Prince  Dolgorulunr. 

Caaey. 

Ellrin. 

Celoria. 

Oniber. 

Dnn6r.                 ■  •  .  • 

^ 

Henderson. 

Pritchard. 

Knott. 

Downing. 

Leuschner. 

FlaDunarion* 

Sayary. 

Peters. 

Schaeberle. 

Thiele. 

Schiaparelli 

J.  M.  Wilson. 

2 

Von  Puss. 

Berberich. 

2 

Wijkander. 

Doubjago. 

2 

H.  C.  Wilson. 

Encke. 

2 

Winneoke. 

Fletohar. 

2 

Wmblewsky. 

Fritsohe. 

2 

Plnmmer. 

2 

Seeliger. 

2 

&.I.A.  FBOC.,  BBB.  m.,  TOL.  I. 
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XLvn. 

APPLICATIONS  OF  THB  METHOD  OF  OPERATIVE 
SYMBOLS.     ByM.  W.   CEOFTON,   F.R.S. 

(OOJOnTKIGyLXn)  BT  IOHV  CA8BT,    LL.D.,    F.B.8.) 

[Read  Notwbib  10,  1890.] 

« A  WKW  applioationB  of  symbolical  methods  to  Lagrange's  expansion, 
and  one  or  two  other  questions  in  the  Differential  Calcnlus,  are  given 
in  this  short  Paper. 

1.  Lagrange's  theorem  is : — If  s  depends  on  x  by  the  relation' 

«-jr  +  0(f),  (1) 

A  more  symmetrical  form  is,  putting  ^{x)  m  ^, 
or  if  we  put  O  for  the  operator 

F[m)«IHcU>F{z);  (2) 

or  differentiating  both  sides 

or  putting  Ftor  F\  for  any  function  ^  we  shall  haye 

CiF(x)^F{z)^,  (3) 

we  shall  find  this  is  a  case  of  the  following : — If  any  operand  be 
understood  on  both  sides 

aF{s)^^F{z)a.  (4) 

>  No  generality  is  gained  by  writiiig  y  before  ^  (s),  as  uiuilly  done. 
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To  prove  this,  we  have  in  general^ 

/(D)*-*/(D)+/'(D); 

■'■jr""[r'\Ei'"\Ei*' 

Hence  it  is  easy  to  see  that 

.-.  o(«-^(«))-«n=(«-^(f))n.  (6) 

Hence  (bj  writing  a;- ^(«)  after  each  side  of  (5),  &c.)  it  is  easy  to 
show  for  any  pow^,  positive  or  negative,  of  ;i?  -  ^(^)» 

n(«-^)«'"(f-^»)«'n, 

we  oondnde  that  for  any  function' 

.    A^(«-^)=/(«-^)n; 

or,  as  any  function  of  x  can  be  put  in  the  formf^x  *  ^), 

n2?(a?)a^(i)n. 

If,  now,  1  be  taken  as  operand' 

CiF{x)\^F{M)ai. 


Wow,  ni=  (i  +  ^^+^  +  y|^+ )i 

thns  equation  (3),  %.$,  Lagrange's  theorem,  is  proved. 


'  An  operand  will  bo  undentood  in  all  oases,  onleas  otherwise  stated. 

'  First  for  any  rational  integral  function ;  any  other  function  can  be  expressed 
as  a  seiies  of  rational  integral  functions. 

*  A  Tsrtieal  bar  indicates  that  the  operations  tenninate  there. 

2X2 
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By  putting  in  (2)  ^(s  -  ^)  for  ^(s),  we  have  the  result 

J?W-D->nDJ?(«-0(s)), 

which  we  observe  is  independent  of  s,  or  of  the  equation  (1).    For 
instanoe,  let  ^{x) « ^^ 

2.  Seyeral  coriooB  resolts  aa  to  infinite  series  follow  from  Lagrsnge's 
theorem:  thus,  it  SB«+y^(s),  and  we  write  ^^^{x)^  (the  operand 

i.1) 

let  Hal,  then 

we  thus  obtain  the  n*  pow6r  of  ^this  series,  viz.  if  ^  be  any  function 
of  «, 

thus  let  ^ B ^,  by  reducing  and  putting  hmy^^ 

('8  4'         6'  \** 

^  +  *+0*'+[5*'+[4**+"-)" 

if  na-1, 


fto. 

Lif      L?      LS 

Again,  let  nmx-^^j  so  that 
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Hence,  by  zedaoing,  we  find 

IT  IT    li 

Saob  remits  ate  not  ea^  to  yerify  by  common  algebra. 
8.  The  reciprocal  or  inyerse  of  the  operator 

vheie  J>,  as  always,  stands  for-j-. 

ax 

This  may  be  seen  in  different  ways;  I  will  ose  the  following. 
Let  us  put 

♦W -♦(•);    .M  =  «  +  ♦(«), 

then  n'-l-.i)*«  +  ^^-&e-  Hence  (2) 

D-^d!LF(x)  =  F(u>), 
where  w  x~  ^(«^)« 

Now  j?(»)  m  F(»  +  ^«) »  2)-»nD-P(«) 

operate  on  both  sides  with        D-^a'D, 

I>-^a'DF{s  +  *»)  -  iy^a'CU>F(s) ; 

As  an  instanoe,  let  ^(«) »  d?  -  ^,  and  we  have  the  theorem  :^The 
two  operators 

1  -  2)  («*-«)  +  ij  !)•(«*-«)»-  &o. 
axe  reciprocals. 
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4.  It  will  be  luefal  to  state  here  certain  foimulas  in  the  GalcoloB 
of  Operationa,  some  of  which  are  not  new,  before  considering  one  or 
two  questions  in  the  Differential  Calculus  to  which  we  will  apply 
them.  I  would  refer  to  a  Paper  on  the  subject  in  the  QuarUrlif 
JaurmU  of  MdihrnmUici^  Oct.,  1879,  and  to  one  in  the  Proe9$ding9  of 
ik$  London  MatkimOUddl  Soeutff,  vol.  zii.    If  a  (d?)  be  any  function, 

/(2)+  «'(*))  -  r^')f{D)^'\  (1) 

/(*+«'(!>))  =  ^^)/(x)^^,  (2) 

hence  /(«  +  2))-r**^/(2))#   •«#*^VW«"*^;  W 

we  shall  easily  find  from  (1)  and  (2), 

/(2>  +  «p)  -  ri^fiJ))  •»«■  »  •»«»■*/>■/(««)  r^^^'  W 

Put  here/(2>)  «  D^,  and  let  the  operand  be  unity,  and  we  find 


or 


^^.^(^^+J±^^^+±ZJ)±ZMZ»)^^+..)  (6) 

Since  J9!r  «  «2>  + 1,  the  operators  j%p,  xD  are  commutatiTe,  either 
being  a  function  of  the  other,  thus 

Also,  as  we  know  that  (see  Art.  10,  infra) 

arDr  « ,D(,2) «  1) . .  .  (,2>  -  r  +  1), 

the  operators  I/sf,  aj*!)*,  xD,  Dx,  or  any  functions  of  them,  are  com- 
mutatiTe. 

Hence  we  may  proye  the  theorem 

For  (by  interchanging  I3tr,  s^iJ>^), 
and  so  on.    We  may  also  deduce 
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Again,  {x»Dym,^ij)rgr\  (8) 

for  («»D)*  a  a^Dx^D  -  »(«!>»)  {gj)s)  r\ 

(a»D)«««(«2>*)»jr»; 
.-.  («»D)'-«  («!>*)•'*-»  »«rfil3rj^i   by  (7). 

5.  Let  OB  now  apply  (8)  to  the  question  of  finding  the  differential 
coei&cients  of  /(^0»  /  heing  any  function  whose  successiye  deriyed 
functions 

fu/ttfh  .  •  .  . 

are  known.    Letr'^sy;  then 

D'As-^  -  (- 1)'  (**^)  Vw  -  (-i)y*(^)  V'/w- 

Now 

(^)Vy(y)-jrV;y+r(r-l)y-yMy+^^^r-l)(r-2)riA^y+ . . . 

Put «-» for  y,  and  we  find  I/f{x^)  - 

(-  l)'^{/r(*-»)+»-(«-  l)*/^iM+'-^(»-- 1)  (r-2)  «V^*(*-») 

^  Some  emions  refults  in  Algebra  f ollov  from  this  f ozmula.    Thus  If 

/(«)«r», /(*-») car*; 

DVC*-*)  =  ^ar*  -  (- l)'fi (»  + 1) .  . .  (if  +  r  - 1) jTi^'. 

Now/,(dri)-ii(fi-l)...(ii-r+l)r«^,  ftc.  Henoe the abore fomuila giries, 
on  dlTiding  by  j 


ii(ii+l)(>i  +  2)..(ii+r-l)  r-1        r(r-.l)        (r-l)(r-2) 

„(n-l)(if-2)..(ii-r+l)''    '*'    n-r+l'*'      2      •(ii-r+l)(ii-r+2)'^      ' 
If  ve  take/(«) »  «-«,  /(ar^)  b  «",  or  obange  the  rign  of  n, 

ii(ii~l)(it-2),.(<i-r4.1)  r-1       r(r-l)       (r-l>(r-2) 

••(»+l)(n+2)..(ii  +  r-l)"         n+r-l"^       2      (ii+r-l)(ii  +  r-2) 

whioh  thus  ia  the  redprooal  of  the  former  leriei. 
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6.  Let  us  now  consider  2X/(df  )•  We  shall  show  that  this  caia  be 
reduced  to  the  question  of  finding  D^tf*^.  We  first  give  one  or  two 
further  theorems  which  will  be  employed. 

It  ^i/are  any  two  functions 


♦(*+^)/(y)-/(y+5)fW.  m 


For  either  may  be  expressed  in  the  form 

•^*f  W/(y)  -  f  WA  +  f  W/W  +  jf'wrw  + . . . 

Hence  if /be  a  function  such  that  it  and  its  coefficients  do  not  become 
infinite  for  y  «  0, 

Also,  if  both/,  ^  be  such  functions, 

990  Boole's  FiniU  Dijwmeet,  by  Houlton^  p.  28. 

We  may  express  the  function /(«  +  ^(«) )  in  the  form 

^'>VW=/(*  +  fW),  (12) 

the  operation  indicated  being  performed  as  if  i  W0r$  a  eotutani  ind$' 
pendmt  ofx,  which  is  replaced  by  x  after  the  operation  is  concluded. 
If  we  put 

hence,  putting  {  for  the  operator, 

Cmir^s^^iD,  (18) 

/5/(y)-a*C/(*-) -/(*-+ A), 

•♦<'^/(*»)=/(*»+f(«)).  (14) 

Also  c/(*-)  -/!(*•).  r/w  -/»(*•)•  &o. 

To  find  now  the  value  of  2X/(«*),  we  have  (10) 
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-  exp.  [  (i  +  ^)  >  -  i»c]  /(«•)  0', 

.-.  iJr/M  -  ^f  (iy^f/(^).  (16) 

Hence  the  question  is  reduced  to  finding  the  value  of 

where  { is  a  constant  as  regards  t. 

7.  For  example,  let 

•  -2,    fo(2«)-«2);  Vy  (6), 

Hence    !>/(««) « 

(2r)Vr(*»)  +  r(r-  l)(2jf)-^/^i(a:«)  +  !:ilzll(L^^  (16) 

See  Williamson's  Biff.  CdU.^  p.  448. 

This  fonnnla  might  be  found  independently  of  (15) :  thus 

i>/W«/(*^  +  2*^+^,)0'— ^'^^^(K/C*');  putting  ^-iJ; 

-  ^* (Or  +  r  (r - 1)  0^^  C+ ^-—^^  0«-*f +  ..  .)/(«•) 

1*2 

«  C(2fO'+r (r-  l)(2*0-«f  +  U^^f^ (2*0-*^  +  .  •  .!/(*•), 
giving  the  same  resolt. 

8.  So  little  do  we  understand  the  methods  of  dealing  with  the 
symbols  we  are  considering,  that  it  may  be  useful  to  show  how  the 
fonnnla  (15)  may  be  atriyed  at  by  another  process. 
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First,  let  as  state  a  principle  (referred  to  in  tlie  Paper,  Ztmden 
Math.  8oe.  Proc.^  vol.  zii.)  that  in  any  operator 

we  may  substitute  for  2>,  2>  +  ^ ;  understanding  that  I)  solely  affects 
the  X  which  is  contained  in  U^  and  that  D  is  constant  or  inoperative 
as  regards  this  x^  and  only  operates  on  the  x  which  enters  the  operand 
which  follows. 

This  may  be  expressed  thus : — 

n=f(x,D)^/{i,i)-^D),  (17) 

where  ^  »  Tr»  and  i  is  regarded  as  a  quantity  independent  of  x,  which 
is  to  be  replaced  by  x  at  the  end  of  the  operations. 
For  instance,  we  have 

(»2^»  «  [i(D  +  D)]»  =  i(i)  +  D)»  (iJ  +  D) 

^s{D  +  D]iD,  aincei>.lBO; 

It  is  easy  to  show  also  that 

(*D)>  =  «>i>»  +  3«»2?«  +  sJD, 

Now  let  us  consider 

!>/(«•):  if  y  =  n^  =  «^*  J; 

where  i»  =  y.  (d  ^  d \'    _. . 

now  if  we  put  (13)       f  =  *"''"***^»  ^ *  T'    "^^  ^®  ^^® 

•■»  oy 

■D'/(«")  -  (i  +  "*"'  f)  /(«•).  {") 

but  as  { is  constant  as  to  i,  we  have  by  formnla  (1)  above 
jy/l:^^)  -  r^((±y^{f{fi»),  as  in  (16). 
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9.  To  find  tlie  value  of  I/t^^  which  will  lead  to  that  of  DyC**), 
we  may  proceed  as  follows  : — 

i)r,*«'-c«p.(iii(*  +  ^)')or;  by  (10) 

Now 
^O._0.,  r(r-lW.i)^  ^  r(r-l)(r-2)(r-3)(r-4)(r-6)^,^  ,     _ 
3  S»o 

operate  on  both  sides  by  tfi^ ;  and 

3 

BO  that  if  we  write 

If  we  now  operate  on  both  sides  by  ^',  the  effect  will  be  to 
change  0  eyerywhere  into  tu?.    Hence  if  we  put 

orif    /(r)»a''a^+r(r-l)g^'s^+''^''"^^^''':^^^''"^^g'-'g»-^  +  Ac.  ) 

S(19) 

If  we  put  a  =  C  « (3«»)-'2?,  as 

this  formula  will  at  once  (15)  give  the  yalue  of  1/F{a^). 

10.  One  or  two  formulas  of  some  interest  are  added: — ^Equa- 
tion (1)  gives 

/(^'*)  .  ,-«(')  J^  ,•(')  =  ,•(*♦*)-•(*)  ,*^. 

thus  /(^) .  tie***)"-**'  #*^  =  d**'  •**  tf*^; 

hence  the  result  of  any  such  operator  on  F{ai)  is  found,  as 
•w>2?(«)  =  l^(«  +  A). 
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la*  \%JtmO 

-l  +  «D«  +  —  2?»«»+j^  !)•«>+  .... 
we  haye  thuB 

(l+«2>r  +  y2)»*^  +  ...)^W-(l-«)-»i'(j-^),  (20) 

•ince  2)jp  -  1  +  j?i),  and  #i**/(«)  -/(iw). 

By(6)- 

Hence 

•^^/»  -  (1  +  *2)»  +  y  i)»«»  + . .  )^- (1  - *)-»  exp.  ( j^)  • 

This  formola  (20)  is  a  ease  of  Lagrange's  theorem. 

Since  ifcr^"  -  jt^D  -  nr^»,  i>*  +  r-jr^D«^S  (21) 

and  since  2)^»«»lH'-ri>^»,  2)ap  +  r-D^*»lH'.  (22) 

From  (21) 

1^  (2>«  + 1)  -  Dxar^Ds^  »  !>>«*, 

ite(D«+  I)(i>«  +  2)  =  i?»«»*-»2>*»  -  i>»«», 

i>x(i)x  + 1)  .  .  .  (r  factora)  =  iKjp'. 

(See  Williamson,  Diff.  Cale.,  p.  449.) 

As  these  factors  are  commutative,  we  may  rererse  the  order,  which 

will  give 

2)r  jfT  „  jrr*i(D««)r*a,  (23) 

and  (22)  gives  J)'gr  m  D-^i^yn^^ ;  (24) 

Since,  if  ^  be  any  function  of  x^  ^'  its  derived  function 

Hence  is  instantly  proved  the  formula 

Ji^^  s  D^ifi^  +  ^') (2)0  +  2^*)  . .  .  (r  faoton), 

11.  By  the  method  in  formula  (20)  a  curious  proof  may  be  obtained 
of  a  theorem  in  operations  found  by  another  process  in  Pkih  TVoim.  for 
1869,  p.  186  (see  also  Forsyth,  Diff.  JE^.,  p.  353) 

(l-«)-*^=l+|2>»  +  ^i>jr(Dr+2)+^i)«(2)*  +  2)(l>»  +  4)  +  .  .  . 
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Now,  2)*+2-D«*ih»;     .-.  (ite+2)D«  =  2>*(ih»«)», 

{J)x  +  4)  (2>»  +  2)  Dx  «  2)»(ih»  «)>,  &c. ; 

also  (l-a)-*^^W«(l-a)-*j(;^), 

hence 

(l  +  ?2)»(2>-'*)  +  242>*(i>-t*)«  +  &o.)^W  =  (l-a)-*^(-^).    (26) 

Let  i'C*)  »«***•,    then    (J[y^xyF(x)^k*F{»); 

•••  a+X^  +  ^^+---)e»*^»Cl-«)-^exp.(i^); 

put  a  -  M,  and  we  have  the  theorem  in  question,  viz. : — 

.l«>'.»^=(l-**)-4exp.(J^). 

In  like  manner,  it  can  be  shown  that 

(1  -  a)-*^»  1  +  ^  2)»(2)-»*)  +  ^  i)«(ih»«)»  +  fto. 
o  3.0 

If,  then,  we  can  find  a  function  y  such  that  D'*xy  =  y :  that  is,  if 
y  B  F{x)  be  the  transcendent  derived  from  the  differential  equation 

then  •*^^('>"(^-*)"*'(frh5i)- 

By  formula  (22)  we  may  derive,  as  above, 

I>x(Dx-i-l)  {Dx  +  4)....(r  factors)  =  I>^(l>^x)% 
and  by  (21)  ^CD*-')-*^; 

.-.  2>»r(i>-l,)r  .  {J)r^)r^  (27) 

for  any  operand. 
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SECOND  REPOET  ON  THE  PREHISTOEIC  REMAINS  FROM 
THE  SANDHILLS  OF  THE  COAST  OF  IRELAND.  Bx  W.  J. 
KNOWLES.    (Plixes  XXn.,  XXni.,  XXIV.) 

[Bead  JAmrisY  12,  1891.] 

Snrcx  famiahing  my  last  Report^'  I  have  spent  the  leisure  time  of 
two  seasons  in  endeavouring  to  extend  our  knowledge  in  reference 
to  sandhills  in  Ireland  which  contain  prehistoric  remains.  I  have 
been  round  the  greater  part  of  the  coast  of  Donegal,  with  some  success, 
and  I  have  also  been  along  the  coasts  of  Sligo  and  Mayo,  as  far  as 
Westport  and  Achill  Island,  making  two  visits  to  some  places,  but  as 
yet  I  have  not  succeeded  in  finding  sandhills  containing  such  remains 
SB  I  was  in  search  of  farther  south  than  EUlaU.  Altogether  I  have 
found  three  important  stations,  and  some  minor  places  in  addition  to 
those  mentioned  in  my  last  Report,  and  might  have  had  a  larger  list 
to  record  if  I  could  have  obtained  any  assistance  or  information  from 
the  people  of  the  various  neighbourhoods.  The  kind  of  investigation 
I  was  engaged  in  was  new,  and  appeared  to  the  people  simple  and 
frivolous.  No  one  took  any  interest  in  sandhills,  or  could  understand 
why  I  was  inquiring  after  them.  I  had,  therefore,  to  make  a  personal 
aearch,  first  for  the  sandhills,  and  then  to  see  if  they  contained  any 
relics.  In  this  way  a  great  deal  of  time  was  wasted,  which  under  the 
circumstances  could  not  be  avoided ;  and  I  was,  therefore,  obliged  to  go 
on  patiently,  and  be  satisfied  if  I  had  one  success  amidst  a  great  many 
disappointments.  In  addition  to  the  search  for  new  places  I  have 
done  some  digging  at  Whitepark  Bay,  one  of  the  most  productive  sites, 
and  have  visited  other  places  mentioned  in  my  last  Report  for  the 
purpose  of  determining  questions  of  interest.  My  first  tour  was  round 
the  southern  coast  of  Donegal,  and  though  the  results  were  rather 
meagre,  still  I  found  one  small  prehistoric  station  at  Fintragh,  and 
obtained  other  important  information  respecting  the  distribution  of 
flint.  All  round  the  shore  I  found  flint  stones,  some  of  which  were 
two  or  three  pounds  in  weight.     Near  Donegal  town,  among  glaciated 

1  AnUa,  p.  173. 
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material,  I  found  a  flint  boulder,  weighing  over  a  pound,  in  its 
natural  state  as  it  came  from  the  chalk.  Several  other  pieces  of  flint, 
deeply  patinated  and  core-like  in  character,  were  picked  up.  The  rocks 
in  the  neighbourhood  of  the  shore  show  glacial  grooving  and  scoring 
very  plainly :  therefore  I  believe  that  glaciers  were  the  agents  which 
brought  the  flint  to  Donegal  Bay.  The  number  of  flint  implements 
found  amongst  those  of  chert  at  Bundoran  was  considerable,  and 
appeared  to  me  at  first  to  be  an  indication  of  commercial  intercourse 
between  the  Stone  Age  people  of  Antrim  and  those  of  the  West  Coast 
of  Ireland;  but  seeing  that  I  cannot  trace  chert  in  any  of  the  sites 
near  Bundoran,  and  observing  the  coarse  material  used  for  implements 
in  stations  which  could  as  easily  have  been  reached  by  traders  as 
Bundoran,  I  am  of  opinion  that  the  flint  implements  found  there  are 
not  an  indication  of  trading,  but  that  they  were  made  from  flint  pebbles 
and  boulders  found  on  the  seashore,  and  that  these  were  derived  from 
the  boulder  clay. 

BuHBBe,  Co.  DoirsGAL. 

I  visited  Bunbeg  in  the  summer  of  1889,  and  found  sandhills  there 
with  the  old  surface  layer  exposed  in  many  places.  I  saw  no  flint,  but 
in  digging  over  the  layer  there  was  the  usual  mixture  of  shells,  bones, 
and  broken  pieces  of  crystalline  rock.  I  got  several  good  and  well- 
marked  examples  of  hammerstones  and  two  pieces  of  pottery  without 
ornament,  but  with  a  small  pole  in  each  of  them  near  the  rim,  probably 
for  the  purpose  of  suspending  the  vessel.  The  rounded,  waterwom 
pebbles  were  evidently  broken  or  split  intentionally  for  implements,  a 
very  good  cutting  edge  being  formed  by  the  junction  of  the  fractured 
side  of  a  spall  or  flake,  with  the  rounded  outside  of  the  pebble.  A 
flake  of  this  kind  could  be  used  either  as  a  scraper  or  an  axe,  but  oo 
one  would  be  likely  to  take  them  for  artificially  produced  flakes  or 
implements  if  found  alone.  Finding  them,  however,  in  association 
with  hammerstones,  shells,  and  bones  in  the  black  layer,  satisfies  me 
that  they  were  intentionally  made  for  cutting  and  other  purposes. 

Skull  Island  is  connected  with  these  sandhills.  It  is  described  by 
Mrs.  Craik  in  one  of  her  articles  entitied  "An  Unknown  Country,"  in 
tke  jBn^lishwoman^t  Magazine  for  May,  1887.  On  a  visit  which  she 
made  to  the  place  she  found  to  her  amazement,  in  a  heap  of  sand,  ''a 
quantity  of  bones — ^leg-bones,  arm-bones,  skulls — flying  so  close  to  the 
surface  that,  with  a  stick  or  umbrella,  you  could  have  digged  them  out 
of  the  sand  by  dozens."     She  disinterred  two  skulls,  one  of  which  got 
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aoddentally  broken ;  but  she  sayed  the  other,  and  brought  it  nh  to 
London,  "and  gave  it  to  a  learned  friend,  who  admired  it  exceedingly; 
aaid  the  teeth  were  very  remarkable,  and  the  cranium  also,  being 
of  a  peculiar  shape. unknown  among  our  modem  races.  Of  its  age,  or 
or  how  long  it  had  been  buried,  he  could  offer  no  conjecture."  I 
examined  this  Island,  and  saw  many  fragments  of  human  bones,  but 
none  entire  or  worth  bringing  away.  I  saw  the  remains  of  graves 
lined  with  thin  slabs  which  appeared  to  have  been  covered  with 
similar  slabs.  I  was  able  to  make  out  the  ends  in  one  or  two  cases, 
and  found  the  graves  to  be  between  seven  and  eight  feet  in  length. 
It  appeared  to  me  that  the  graves  had  been  made  on  the  ground  foi^ 
merly  used  as  dwelling-places  by  the  neolithic  inhabitants,  and  that 
they  were  probably  the  graves  of  some  later  people.  Similar  graves 
were  found  a  few  years  ago  at  Olenarm,  which  had  been  made  in  a 
field  strewn  with  flakes,  cores,  and  other  evidences  of  a  prehistoric 
dwelling-place  or  flint  implement  manufactory. 

Baixtvbbb,  Co.  Dohxoal. 

In  the  UkUr  Jawmal  of  Arehaoloyy^  vol.  vi.  p.  351,  there  is  an 
account  of  antiquities  found  on  a  part  of  the  shore  at  Ballyness  Bay 
the  property  of  Wybrants  Olphert,  Esq.,  from  which  sandhills  had 
been  blown  away,  leaving  exposed  to  view  some  confused  remains  of 
buildings.  Upwards  of  fifty  pins  and  fibulse  of  bronze  were  found, 
of  which  thirteen  are  figured  full  size  in  that  Journal.  The  writer 
says  that  not  the  least  remarkable  circumstance  connected  with  the 
locality  is  that  on  the  same  spot,  in  which  these  undoubtedly  ancient 
pins  and  fibulsB  were  found,  coins  and  other  articles  of  recent  date 
have  been  picked  up.  Among  these  were  coins  of  Elizabeth,  James  I., 
Charles  I.  and  II.,  and  William  andMaiy,  together  with  tradesmen's 
tokens  of  the  seventeenth  century. 

I  called  on  Mr.  Olphert  in  September,  1890,  and  he  very  kindly 
showed  me  the  articles  that  had  been  found ;  and  he  and  his  daughter, 
Mrs.  Kettlewell,  gave  me  all  the  information  they  remembered  respect* 
ing  the  various  finds.  The  pins  now  number  over  one  hundred,  and 
are  of  various  patterns.  •  Two  of  them  are  shown  in  figs.  4  and  5,  in 
Plate  xxrv.  The  ring  in  fig.  4  is  turned  up  to  show  the  cross  on  the 
stem  of  the  pin  and  the  swastika  on  the  head.  Figs  4a  and  4&  show 
the  ornamentation  on  the  top  and  back  of  the  head  of  this  pin.  Besides 
the  pins  there  are  many  brooches  or  fibulsB,  some  of  which  are  two  inches 
in  diameter,  but  others  are  very  small,  being  not  much  over  half  an  inch 
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in  diameter  and  as  thin  almost  as  a  piece  of  note-paper.  In  the  small 
specimen,  fig.  6,  Plate  zxiv.,  the  red  enamel  in  the  ronnded  endn  is  still 
perfect.  There  are  also  safety-pin  brooches,  one  of  which  is  shown  in 
fig.  2,  PI.  zxiY. ;  tweezers,  fig.  7 ;  a  small  bronze  key  of  cnrions  pattern, 
with  split  instead  of  pipe  shown  in  fig.  10  ;  shoe-buckles  ;  studs,  with 
nail-like  projections  of  about  an  inch  in  length  and  terminating  in  an 
eye,  supposed  to  have  belonged  to  a  harness;  a  letter  p  of  bronze 
about  three  quarters  of  an  inch  in  length  with  similar  nail-like  projec- 
tion terminating  in  an  eye ;  bronze  needles  one  of  which  is  shown  in 
fig.  8,  Plate  xxiY.,  bodkins,  sleevelinks,  one  pair  of  which  had  the 
compass  and  square  and  other  masonic  emblems  engraved  on  them  ;  a 
bronze  or  brass  ring,  spindle-whorls,  and  beads  of  stone,  glass  beads 
ornamented  with  yellow  enamel  or  paste  and  spiral  threads  of  glass  of 
various  colours;  clay  pipes  of  the* kind  known  as  "  Danes'  pipes,"  pieces 
of  chain  formed  of  thin  wire  besides  some  other  articles.  One  object  is 
shown  in  fig.  9,  Plate  xxiv.,  which  Mr.  Olphert  describes  as  a  pipe 
picker.  The  broad  part  is  about  as  thin  as  a  worn  sixpenny  piece  and 
is  quite  flat  and  without  an  edge  at  any  part.  All  these  objects  were 
found  over  an  extent  of  about  eighty  acres  of  sand.  The  bronze  pins 
and  brooches  are  beautifully  patinated,  and  the  majority  of  them 
are  highly  ornamented.  Some,  as  figs.  3,  6,  7,  and  9,  in  Plate  xxiv., 
are  made  of  white-metal,  which  I  was  informed  by  a  jeweller  was  not 
silver.  It  patinates  like  bronze,  and  therefore  I  suppose  it  must  be 
the  white  bronze  which  is  called  findruine.  The  pins  and  other 
articles  were  not  found  by  Mr.  Olphert  himself ;  they  were  picked  up 
on  various  occasions  by  his  tenants  and  workmen,  who  brought  them 
to  him,  and  he  either  purchased  them  or  gave  the  finder  a  small 
reward. 

Mr.  Olphert  took  me  to  the  beach  where  all  these  objects  had  been 
procured,  which  I  found  to  be  a  large  extent  of  bare  sand  studded  in 
places  with  hut-sites  similar  to  those  on  other  sandhills  I  have  described. 
There  were  the  usual  hearths  with  black  matter  underneath,  full  of 
shells  and  rounded  and  broken  quartzite  pebbles,  some  of  which  were 
cracked  from  having  been  in  the  fire,  but  others  were  not  burned,  aud 
had  evidently  been  split  into  sharp-edged  pieces  by  hammering.  Those 
quartzite  flakes  and  spalls  must  have  been  intentionally  made,  and  used 
for  cutting  and  scraping,  though  there  was  no  evidence  of  dressing 
anch  as  we  find  on  flint  implements.  I  picked  up  two  flint  pebbles 
which  were  split  or  chipped,  but  I  saw  no  flakes  or  implements  of  that 
material.  Some  hammer-stones  were  found,  the  best  of  which  I  gave 
to  Mr.  Olphert,  as  such  implements  had  not  previously  attracted  his 
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Attention.  I  turned  over  the  contents  of  one  hearth,  but  observed  no 
pins  or  other  metallic  object.  The  shells,  as  in  the  other  stations,  were 
chiefly  Patella,  Littorina,  Cardium,  Mytilus,  and  Ostrea.  The  mussels 
were  of  large  size;  and  Mrs.  Kettlewell  said  that  shells  of  that  species 
were  not  now  found  in  Ball jness  Bay.  Mr.  Olphert  informed  me  tiiat  the 
large  extent  of  sandy  beach  which  I  saw,  and  over  which  the  objects 
were  found,  had  all  within  his  own  recollection  been  covered  with 
sandhills  thirty  feet  high. 

Sjllala,  Co.  Mato. 

I  was  at  Killala  in  1889,  and  again  in  1890.  I  have  failed  as  yet 
to  find  any  remains  in  the  island  of  Fintragh,  where  there  is  a  large 
extent  of  sandhills;  but  in  Ross,  which  lies  opposite  to  it  in  the 
County  of  Mayo,  I  found  numerous  hut-sites,  from  which,  as  at 
Ballyness,  the  sandy  covering  cannot  have  been  long  removed.  The 
black  layer,  with  sea-sheUs  and  broken  pebbles,  was  well  developed, 
but  I  did  not  obtain  any  flint  or  pottery.  The  pebbles  were  of  hard, 
metamorphic  kinds,  and  were  nplit  in  the  same  manner  as  those  at 
Bunbeg  and  Ballyness.  I  believe  these  were  also  used  as  implements. 
I  got  some  small  black  flakes,  but  the  material  was  not  chert.  Bulbs 
of  percussion  were  visible,  though  the  fracture  was  rough.  Evidently 
any  hard  pebble  was  split  up  for  cutting  or  scraping.  I  procured 
some  hammerstones,  one  of  which,  in  addition  to  being  abraded  at  the 
ends,  had  a  hollowed  spot  in  the  centre  of  one  side  from  having  been 
used  as  an  anvil-stone.  The  large  spalls  were  similar  to  those  at 
Bunbeg,  the  natural  outside  surface  giving  a  bevelled  edge  suitable  for 
cutting.  I  found  the  greater  part  of  a  human  skeleton  lying  across  a 
hearth,  but  the  skull  was  gone.  From  the  way  it  was  associated  with 
the  old  floor,  I  would  suspect  it  to  be  the  skeleton  of  a  person  who  had 
died  in  the  hut,  and  been  allowed  to  remain  there.  In  the  absence  of 
the  skull,  I  brought  away  the  bones  of  one  leg  and  an  arm-bone.  It 
will  be  observed  from  Mr.  Newton's  report  on  the  bones  that  they 
belonged  to  a  person  strong  and  muscular,  and  that  the  tibia  \> 
platycnemic. 

Whitxpabk  Bat,  Go.  AmmM. 

Several  days  were  spent  here,  digging  over  part  of  the  old  surface. 
Everything  lying  upon  it  was  cleared  away,  and  the  remains  in  tbe 
layer  were  carefully  collected.  A  space  of  about  80  square  feet, 
averaging  6  inches  in  thickness,  was  dug  over;  and  when  tiie  objects 
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procured  from  it  were  counted,  there  were  found  to  be  two  rude  arrow 
or  spear-heads,  shown  in  PI.  xxiii.,  figs.  1  l|and  12;  21  scrapers  and  other 
dressed  implements,  all  of  which,  with  the  exception  of  three  or  four 
poor  duplicates,  are  figured  in  Pis.  xm.  and  xxni. ;  44  cores,  277  flakes 
and  13  hammer-> stones;  also  a  few  pieces  of  haematite  which  had  been 
scraped  or  rubbed;  14  pieces  of  plain  and  4  pieces  of  ornamented 
pottery.  In  addition  to  these  there  was  a  coarse  implement  of  deer's 
horn,  rudely  pointed,  which  is  figured  as  No,  17,  Plate  xxni.  It  was 
perfect  when  found,  but  was  so  soft  that  the  point  was  accidentally 
broken  or  rubbed  ojS.  There  were  also  bones  and  teeth  of  yarious 
animals,  and  sea-shells;  but  these  latter  were  very  fragile  and  easily 
broken.  With  the  exception  of  the  shells  and  about  100  of  the 
poorest  class  of  flakes  everything  found  in  the  layer  was  brought  away. 
In  the  British  Museum  there  is  exhibited  a  piece  of  the  old  floor  of 
the  dwellers  in  the  Hock  Shelters  of  the  Dordogne,  with  the  imple- 
ments, flakes,  bones,  and  other  remains  in  their  original  position.  It 
is  a  very  instructive  object-lesson.  The  floor  at  Whitepark  Bay  is  not 
cemented  together,  and  therefore  a  block  of  it,  like  that  from  the  Rock 
Shelters,  cannot  be  brought  away ;  but  I  believe  that  the  implements, 
cores,  flakes,  hammer- stones,  pottery,  teeth,  and  bones,  as  excavated 
from  the  old  surface,  laid  out  together  for  inspection,  would  give  a 
better  idea  of  the  old  surface  layer  at  Whitepark  Bay  than  any 
description  could  do.  The  bones  are  broken  and  split,  but  they  are 
so  fragile  that  they  could  not  be  extracted  without  further  breakages. 
I  believe,  however,  that  there  will  be  no  difficulty  in  distinguishing 
between  the  old  fractured  edges  and  the  newer  ones  caused  by  digging. 
The  implements  are  of  a  coarse  and  rather  peculiar  nature.  The 
number  of  side  scrapers,  as  compared  with  the  commoner  kinds,  is 
considerable.  Fig.  10  is  almost  pointed,  but  the  point  is  dressed  as  a 
scraper;  figs.  2  and  7,  Plate  xzii.,  are  axe-like;  fig.  3,  in  same 
Plate,  has  no  dressing  except  the  teething  on  the  edge,  and  has 
likely  been  used  as  a  saw.  One  piece  of  pottery  is  figured  to  show 
ornamentation  (see  fig.  15,  Plate  xxni.).  The  flakes  are  very  poor 
and  unshapely;  but  this  may  arise  from  the  best  having  been  pre- 
viously selected  for  scrapers  and  other  implements.  I  had  the  bones 
which  were  extracted,  along  with  the  implements  and  other  objects 
described  above,  examined  by  Mr.  E.  T.  Newton,  F.G.S.,  F.Z.S., 
Paleontologist  of  the  Geological  Survey,  London ;  and  he  found  they 
belonged  to  Bos  longifrom^  Cervus  elaphus,  sheep  or  goat,  pig,  fox,  the 
great  auk,  small  form  of  goose,  small  gull  and  cod.  There  were  also 
some  bovine  teeth,  which  seemed  to  be  large  for  the  long-faced  ox. 
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Though  no  remains  of  dog  were  found  in  the  digging  described,  still 
teeth  of  dog  or  wolf  from  previous  diggings  were  determined  by  the 
late  Professor  A..  Leith  Adams.  Several  bones  showed  evidence  of 
gnawing,  but  as  to  the  question  of  whether  any  of  the  animals  were 
domesticated  I  have  not  a  decided  opinion  on  the  point.  It  appears 
to  me  that  among  the  bovine  bones  the  same  parts  are  wanting  that 
are  absent  in  the  case  of  the  animals  which  were  undoubtedly  wild. 

G&ANGBXORE,  Co.  LONDOKDEBST. 

Since  last  Bcport  was  published  the  Rev.  Leonard HassS,  M.R.I.A., 
has  drawn  attention  to  ''iron  slag"  which  is  found  in  several  hollows 
of  the  sandhills.^  He  submitted  some  of  this  material  to  Professor 
Harold  B.  Dixon,  of  Owens'  College,  Manchester,  who  pronounced  it 
to  be  similar  to  slag  "  formed  in  the  primitive  reducing  furnaces  at 
present  used  in  Africa,"  from  which  Mr.  Hasse  concludes  that  we  have 
to  deal  with  a  primitive  manufactory  of  iron,  and  that  the  nails  and 
other  pieces  of  iron  lying  about  in  the  pits  "are  rejects  imperfectly 
made  or  finished,  and  thrown  away  as  of  no  further  use."  Supposing 
that  the  sandhills  were  a  suitable  site,  there  would  be  nothing  remark- 
able in  finding  the  remains  of  an  iron  manufactory  so  near  the  mouth 
of  the  Bann,  without  connecting  it  in  any  way  with  the  flint  imple- 
ments; but  I  believe  the  evidence  does  not  warrant  the  conclusion 
that  an  iron  industry  had  been  carried  on  here.  The  drops  and  lumps 
of  "slag"  or  smelted  iron  are  not  found  in  one  place,  as  might  be 
expected  if  a  manufactory  had  existed,  but  are  scattered  about  in  the 
pits,  to  use  Mr.  Hass^'s  words,  "in  a  disorderly  manner,  such  aa  the 
force  of  the  winds  could  not  explain."  The  swampy  ground  alongside 
the  Bann,  on  which  the  Grangemore  sandhills  rest,  shows  evidence 
of  bog-iron  ore  by  the  froth  and  scum  on  the  water  of  drains,  and  the 
sands  are  also  very  ferruginous.  Cakes  of  iron  ore  like  the  pan  that 
forms  in  some  kinds  of  cultivated  ground  are  found  in  several  places 
near  the  surface.  Frequently  also  little  pipe-like  projections  of  iron 
ore  are  seen  standing  up,  after  wind  or  rain  removes  the  loose  sand. 
Seeing  the  ore  lying  about  in  this  way,  I  believe  we  must  attribute 
the  origin  of  the  slag  to  the  fires  of  the  prehistoric  people.  When  fires 
would  be  placed  on  the  sands  containing  these  cakes  and  pipe-like 
projections,  the  ore  would  be  smelted  and  the  drops  or  lumps  of  so- 
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called  "slag"  would  lie  about  among  the  sand,  a  few  here  and  there, 
just  as  we  find  them  at  present.  Grains  of  sand  may  be  seen  mixed 
with,  and  adhering  to,  the  small  lumps  of  smelted  iron,  which  is  most 
easily  explained  by  supposing  the  smelting  to  have  taken  place  in  the 
accidental  way  I  have  suggested.  In  the  primitive  smelting  furnaces 
in  Africa  the  ore  is  placed  in  a  hole  in  the  ground  previously  heated, 
and  fires  are  then  put  round  it  to  smelt  it  and  a  channel  is  made  to 
a  hole  at  a  lower  level  for  collecting  the  molten  matter.  At  Grangemore 
the  smelting  would  be  done  in  just  such  a  primitive  way  as  is  carried 
on  in  Africa;  but  instead  of  collecting  the  smelted  matter  it  was 
allowed  to  drop  among  the  sands.  It  must  be  remembered  also  that 
the  railway  from  Coleraine  to  Londonderry  passes  through  the  centre 
of  the  Grangemore  sandhills,  and  that  it  is  fenced  on  each  side  by  a 
wire  railing,  the  standards  of  which  are  soldered  into  stones.  Pits  lie 
dose  along  each  side  of  the  railway ;  and  many  of  the  objects  mentioned 
by  Mr.  Hasse  in  his  paper  were,  I  believe,  distributed  at  the  time  the 
railway  was  being  made.  In  many  instances,  where  the  iron  objects 
are  not  rusted  beyond  all  recognition,  they  show  their  modem  character. 

Otheb  Sites. 

At  Eintragh,  County  Donegal,  I  found  indications  of  a  small 
settlement,  as  mentioned  in  the  introduction.  The  sandhills  had  been 
previously  cultivated,  and  are  now  covered  with  grass,  but  I  found 
amongst  other  indications  two  anvil-stones  with  a  pitted  mark  on  one 
side  of  each.  Near  Cranfield  Point,  in  County  Down,  I  found  low  sand- 
hills with  cores  and  flakes.  From  finding  at  Bundoran  chert-flakes 
and  implements  among  the  weathered  carboniferous  limestone,  I 
examined  the  talus  of  weathered  chalk  along  the  Coast  of  Antrim,  near 
Glenarm,  and  found  flakes  and  cores.  I  also  found  in  a  field  near  the 
same  place  the  site  of  a  manufactory,  and  brought  away  cores, 
hammer-stones,  and  scrapers.  I  have  been  twice  to  Horn  Head, 
near  Dunfanaghy,  since  reading  my  last  Eeport,  and  have  each 
time  examined  the  hut-sites  there.  I  found  several  good  examples  of 
hammer-stones,  a  very  perfect  bone  pin,  pieces  of  pottery,  and  many 
pieces  of  split  crystalline  rock  which  I  believe  had  been  used  in  cutting 
and  scraping.  I  also  learned  from  a  person  living  in  Horn  Head  that 
not  many  years  ago  the  hut-sites,  which  are  now  quite  bare,  were 
covered  with  high  sandhills,  which  hid  the  view  of  the  sea  from  the 
inhabitants  living  inland.  I  have  been  twice  at  Sligo  in  the  hope  of 
finding  chert  implements,  but  as  yet  without  success.     Other  sites 
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exist,  no  doabt,  farther  south  than  Killala ;  and  more  sites  may  yet  he 
discovered  along  the  portion  of  coast  which  I  have  examined.  As  it  is, 
I  have  shown  a  chain  of  sixteen  or  seventeen  sites,  extending  from 
near  Dnhlin,  round  the  eastern,  northern,  and  western  coasts,  as  far  as 
Killala,  all  showing  a  similar  mode  of  living  among  the  former  inhabi- 
tants, but  each  settlement  of  people  or  tribe  using  for  implements,  as 
far  as  we  know  at  present,  whatever  kind  of  rock  they  found  in  their 
own  neighbourhood. 

The  Pottbkt. 

The  pottery  from  the  old  surface  is  both  plain  and  ornamented,  and 
all  is  undoubtedly  domestic.     Some  Irish  archaeologists  are  of  opinion 
that  all  ornamented  pottery  is  sepulchral;  and  Canon  Grcenwell*8 
authority  is  given  in  support  of  that  view.     No  doubt  some  of  the 
ornamented  pottery  found  in  barrows  in  England  may,  from  its  coarse 
and  porous  nature,  be  unfit  for  domestic  purposes ;  but  as  other  grave 
goods  are  found  to  be  similar  to  those  of  everyday  life,  I  do  not  see 
why  the  pottery  should  have  been  an  exception.     Very  little  pottery 
has  been  found  in  the  British  Isles  that  we  can  say  wa^  only  used  for 
domestic  purposes;  but  Professor  Boyd  Dawkins,  in  his  JEarly  Man  in 
Britain,  page  268,  gives  an  example  of  a  hut-site  of  undoubted  neolithic 
age  in  which  ornamented  pottery  was  found.     If,  however,  we  go  to 
the  Lake  Dwellings  of  Switzerland,  we  find  at  Robenhausen,  which  is 
taken  as  the  type  of  the  neolithic  age  by  eminent  Continental  autho- 
rities, and  at  Wangen,  another  typical  Stone  Age  settlement,  abundance 
of  domestic  pottery  which  is  ornamented.     It  is  probable  that  the 
forms,  and  also  the  ornamentation  to  a  large  extent,  of  the  Bronze  Age 
pottery  had  its  origin  in  the  Stone  Age,  and  would  be  continued  with 
slight  modifications  down  to  the  Iron  Age,  and  that  many  points  of 
resemblance  will  be  found  in  the  pottery  of  one  age  to  that  of  another* 
If  burials  in  the  Bronze  Age  took  place  in  the  sandhills  of  the  seashore, 
as  we  find  was  the  case  in  hills  of  sand  inland,  it  is  possible  that  the 
pottery  of  two  distinct  ages  might  after  denudation  of  the  sand  con- 
taining it  get  mingled,  and  thus  create  confusion ;  but  I  see  nothing  in 
the  pottery  that  is  excavated  from  the  old  surface  layer  to  cause  doubts 
in  anyone's  mind  as  to  its  neolithic  character.     It  is  all  hand-made, 
fairly  strong,  but  not  fine,  and  though  in  some  cases  the  ornamentation 
is  abundant,  it  is  not  very  artistic. 

The  Blacx  Later  ob  Old  Subfacb. 

The  black  layer  is  generally  from  four  to  six  inches  thick,  but  it 
may  sometimes  reach  to  ten  or  twelve  inches.    It  is  thickest  in  the 
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neighbourhood  of  hut-siteB.  TJndemeath  hearths  the  black  material  is 
sometimes  more  than  three  feet  in  thickness.  Sometimes  several  layers 
will  be  seen  succeeding  each  other  with  layers  of  sand  between.  This 
occnrs  most  frequently  in  the  neighbourhood  of  hut-sites.  I  believe 
this  succession  of  layers  may  have  been  occasioned  by  a  few  inches  of 
sand  that  had  accumulated  on  the  surface  in  stormy  weather,  having 
been  trampled  down  before  it  got  time  to  blow  off  again.  This  new 
surface  would  become  black  in  time  like  the  one  below  it.  At  one 
part  of  Whitepark  Bay,  at  Horn  Head,  and  some  other  stations,  the 
old  surface  and  hearths  are  full  of  sea-shells;  but  where  the  imple- 
ments and  other  stone  objects  are  plentiful,  as  at  other  parts  of  White- 
park  Bay,  the  shells  are  only  sparingly  distributed  through  the  layer. 
At  Dandrom  sandhills,  where  sections  forty  to  fifty  feet  in  thickness 
may  be  seen,  succeeding  layers  are  sometimes  several  feet  apart.  In 
such  cases  I  have  generally  found  the  upper  layer  to  be  more  or  less 
barren  as  compared  with  the  lower  one. 

Bbonzb  Fins  and  Objects  of  latb  Age. 

The  finding  of  bronze  pins  and  other  objects  of  late  age  on  the 
surface  of  some  of  the  sandhills  was  referred  to  in  my  last  Report. 
We  can  account  for  their  presence  in  some  such  way  as  we  would 
explain  that  of  various  articles  belonging  to  the  present  day,  which  we 
occasionally  find  among  the  sandhills.  During  my  visits  in  the  past 
summer  I  have  noted,  from  Grangemore,  pieces  of  common  clay  pipes 
and  fragments  of  ordinary  cups  and  saucers.  Prom  Dundrum  several 
pieces  of  a  dinner  plate;  Bundoran,  broken  bottle  glass;  Horn  Head,  the 
iron  shod  of  a  labourer's  shoe;  and  from  the  centre  of  a  hearth  at  Killala 
a  brass  button.  Some  of  these  may  have  been  carried  and  dropped  by 
children,  or  have  been  accidentally  lost  in  some  cases  by  the  owner  while 
passing  over  the  hills.  In  some  such  way  I  should  say  the  bronze  pins 
and  coins  found  their  way  among  the  sandhills.  With  reference  to 
the  large  quantity  of  pins,  brooches,  and  other  articles,  which  Mr. 
Olphert  procured  from  Ballyness,  the  writer  in  the  UUter  Journal  of 
ArehtBology,  seeing  that  the  various  articles  which  he  enumerates  are 
widely  different  in  point  of  age,  tries  to  explain  the  matter  by  showing 
that  ihe  place  where  they  were  found  was  near  the  pier  at  Ballyness 
Bay,  which  was  the  only  safe  landing-place  for  boats  sailing  between 
Tory  Island  and  the  mainland.  He  refers  to  the  sacred  character  of 
the  ecclesiastical  establishment  on  the  Island,  and  has  no  doubt  that  all 
visitors  to  it  would  embark  at  Ballyness  Bay,  and  as  at  the  present 
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time  might  be  detained  days,  and  perhaps  weeks,  before  a  safe  passage 
could  be  effected.  It  is  possible  the  articles  may  have  been  lost  or 
dropped  at  different  levels  during  the  time  the  thirty  feet  of  sandy 
00 vering  was  accumulating,  and  that  all  came  to  one  level  when  the  sand 
was  blown  away. 

The  difference  in  position  between  objects  of  neolithic  and  later 
ages  is  well  shown  in  Professor  Boyd  Dawkins'  work,  "  Cave  Hunting." 
In  a  section  given  at  page  87  of  that  work  we  see,  in  descending  order, 
a  layer  consisting  of  two  feet  of  talus,  then  a  Bomano-Celtic  or  Brit- 
Welsh  stratum,  containing  safety-pin  brooches,  spindle  whorls,  glass 
beads,  brooches  with  enamel,  buckles,  bronze  pin — ^in  fact,  a  series  not 
unlike  those  figured  on  Plate  xxrv.,  from  Mr.  Olphert's  collection. 
Then  there  comes  six  feet  of  talus  separating  the  Brit.-Welsh  stratum 
from  one  containing  neolithic  implements.  The  objects  of  different 
ages  are  found  in  their  respective  positions,  owing  to  the  cohesive- 
ness  of  the  formation;  but  if  the  whole  mass  was  of  sand  and 
exposed  to  the  weather,  the  objects  of  Brit.-Welsh  and  neolithic  ages 
would  soon  be  mingling  together,  and  we  would  find  a  variety  of 
opinions  among  explorers  regarding  the  age  of  the  mixed  objects 
similar  to  that  which  we  see  respecting  the  finds  from  our  own  sandhills. 
If  we  could  find  some  of  those  later  objects  at  a  higher  level  in  the 
sandhills  than  the  neolithic  layer  it  would  be  more  convincing,  but  it 
would  be  impossible  to  remove  the  thousands  of  tons  of  sand  that  cover 
the  black  layer  in  many  places  in  the  hope  of  finding  a  bronze  pin  or 
glass  bead  in  situ.  Metallic  objects  have  never  been  found  in  the  old 
surface,  or  in  any  way  associated  with  the  stone  implements,  except 
where  they  are  brought  into  contact  by  means  of  denudation;  but 
independent  of  this,  the  bronze  and  other  objects  of  late  date  which 
are  found  on  some  of  the  sandhills  are  not  a  representative  series  of  any 
period,  but  in  the  matter  of  age  differ  widely  among  themselves. 

CONCLTTSION. 

The  remains  from  the  old  surface  layer  are  of  purely  neolithic 
character,  and  correspond  to  similar  objects  of  that  age  in  other  parts 
of  the  British  Isles  and  Europe.  The  number  of  flint  implements 
which  have  been  found  in  the  various  sandhills  is  large,  and  if  flakes 
had  been  taken  into  account  the  total  would  have  been  enormous. 
Hitherto  flakes  have  not  been  collected  or  enumerated;  but  from  the 
diggings  which  I  recently  made  at  Whitepark  Bay  I  found  there  were 
about  12  flakes  to  one  dressed  object,  which  I  consider  is  much  under 
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the  average  of  flakes  to  dressed  objects  previously  found;  bat,  calcu- 
lating on  this  basis,  it  would  give  an  estimated  total  of  about  30,000 
objects,  including  flakes  from  Whitepark  Bay  alone,  and  yet  we  have 
doubts  expressed  as  to  there  being  a  Stone  Age  in  Ireland.  Two  poor 
but  ordinary  stone  axes  were  found  with  the  flints  at  Whitepark  Bay, 
which  were  the  only  objects  showing  any  trace  of  polishing.  While 
satisfied  as  to  the  age  of  the  remains  from  the  sandhills,  I  feel  that  the 
neolithic  period  must  have  been  of  long  duration,  and  that  considerable 
development  must  have  taken  place  during  its  continuance.  I  am 
therefore  interested  in  the  question  as  to  whether  the  remains  from  our 
Irish  sandhills  occupy  an  early  or  late  position  in  that  age,  and  also 
as  to  the  relation  of  the  Stone  Age  in  Ireland  to  that  of  other  countries 
of  Europe.  It  is  probable  that  the  northern  and  central  portions  of 
Europe  were  depopulated  for  a  long  time  during  the  glacial  period, 
which  would  account  for  the  hiatiu  between  the  paleolithic  and 
neolithic  ages,  but  the  inhabitants  may  only  have  been  driven  south- 
wards till  the  glaciers  passed  away  and  the  climate  improved.  The 
British  Isles  and  the  depopulated  parts  of  Europe  would  then  begin  to 
be  repeopled,  and  with  this  event  would  commence,  I  should  say,  the 
neolithic  age.  If  the  first  neolithic  people  had  come  from  the  eastward 
there  is  no  doubt  that  they  would  have  been  longest  of  reaching  Ireland, 
as  it  lies  farthest  to  the  west.  In  that  case  the  Stone  Age  in  Ireland 
might  have  been  more  recent  than  the  same  age  in  other  parts  of  Europe ; 
but  I  believe  it  is  more  likely  that  the  first  neolithic  people  came 
northwards  along  the  coasts,  and  that  they  were  the  descendants  of  or 
related  to  the  palaeolithic  inhabitants  who  had  been  driven  southwards* 
as  we  find  many  customs  and  forms  of  implements  of  the  palaeolithic 
age  still  surviving  among  the  neolithic  people.  It  is  probable  that» 
at  the  beginning  of  the  neolithic  age,  the  present  conditions  of  climate, 
at  least  relatively,  would  have  set  in,  that  is  that  the  isothermal  linea 
would  have  occupied  positions  on  a  map  somewhat  corresponding  with 
those  of  the  present  day.  Ireland,  as  compared  with  the  rest  of  Europe, 
would  have  a  favourable  climate,  and  there  is  no  reason  why  the  first 
neolithic  people  should  be  any  longer  in  reaching  the  coast  of  Ireland 
than  they  would  be  in  arriving  at  the  shores  of  the  Baltic.  There  are 
kitchen  middens  iu  Portugal,  and  also  at  various  parts  along  the  coast 
of  France,  as  well  as  in  Denmark.  Our  old  surfaces  in  the  sandhills, 
with  their  shells,  broken  bones,  and  implements,  are  really  kitchen 
middens,  and  of  the  same  na);ure  as  those  of  the  Continent.  The  fauna 
of  the  sandhills  is  wonderfully  in  line  with  that  of  the  kitchen  middens 
of  Denmark,  and  the  finding  of  the  Qteat  Auk,  which  is  now  extinct 
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in    Europe,    among   the   Irisli  remains,    makes  the  likeness  more 
complete. 

I  am  forcihly  struck  with  the  likeness  of  the  implements  from  our 
own  sandhills,  which  is  shown  more  clearly  by  the  illustrations  accom- 
panying last  Beport,  to  those  of  the  Danish  kitchen  middens,  and  with 
the  dissimilarity  between  the  better  class  of  implements  in  the  two 
countries.  This  is  most  easily  explained  by  supposing  that,  at  an  early 
stage  of  the  newer  stone  period,  the  implements  and  habits  of  life, 
were  similar  over  a  wide  area,  and  that  as  time  went  on  the  implements 
of  the  separate  countries,  perhaps  by  the  ordinary  process  of  develop- 
ment, acquired  different  forms.  Possibly  many  early  kitchen  middens 
have  disappeared  owing  to  denudation  along  the  various  coasts,  but 
those  that  are  still  available  are  now  receiving  the  attention  they 
deserve.  I  would  hardly  go  the  length  of  saying  that  the  Idtchen 
middens  form  an  age  by  themselves  but  I  believe  they  are  among  the 
earliest  remains  which  we  possess  of  the  neolithic  age. 
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Antrim^  sent  bt  Me.  W.  J.  Kvowlbs.     Bt  E.  T.  Nbwtok,  Eso., 
FALJEoirroLoaisT  to  the  Geological  Survbt. 

KiLLALA. 

Momo. — ^The  human  bones  comprise  a  femur,  tibia,  and  ulna,  all 
showing  strongly-developed  muscular  attachments.  The  femur  is  0*434 
m.  long  (17*1  in.),  and  its  least  circumference  0*083,  giving perimetral 
index  of  '191.  The  upper  three  inches  is  more  flattened  than  usual, 
being  0*033  in.  wide  and  0*022  in.  thick. 

The  tibia  is  0*362  m.  long  and  at  the  lower  end  of  the  popliteal  line 
is  0*0215  wide  and  0*0335  deep,  showing  a  decidedly  platycnemic  con- 
Klition.  The  transverse  section  is  triangular,  the  hinder  part  of  tibia 
being  flattened. 

Whitepabx  Bat. 

Bos  hngifrms, — ^A  number  of  small  bovine  bones  and  teeth  are 
referred  to  this  species,  as  well  as  the  milk-teeth  of  two  calves.  There 
are  also  some  larger  bovine  teeth  which  seem  too  large  for  the  long- 
faced  ox. 
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Cenms  elaphtts. — To  this  species  belongs  a  stout  tibia,  and  perhaps 
a  foot-bone. 

Sh^p  or  Goat. — ^Two  lower  jaw  rami  belong  to  one  or  other  of  these 
species. 

Sus  serofa, — The  pig  is  represented  by  portions  of  npper  and  lower 
jawB  with  teeth,  and  also  a  foot-bone. 

Canis  vulpes. — ^A  portion  of  a  lower  jaw  with  two  teeth,  agrees  with 
the  same  part  of  a  fox. 

Alca  impennis. — Two  humeri,  undoubtedly  belonging  to  this 
species. 

Small  form  of  goose. — A  humerus  and  ulna,  agreeing  with  those  of  the 
common  goose  in  form,  but  much  smaller  in  size. 

Small  gull. — A  well-preserved  humerus  agreeing  with  that  of  a 
small  gull. 

Gadus  morrhua. — An  anterior  caudal  vertebra  of  a  large  codfish. 
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XLIX. 

ON  A  MANNER  OF  LIGHTING  HOUSES  IN  OLD  TIMES, 
ILLUSTRATED  BY  RUSH-LIGHT  CANDLESTICKS.  Bx 
Rev.  J.  F.  M.  FFRENCH,  F.R.S.A.  (Ireland). 

[Bead  Jamvakt  12,  1891.] 

As  long  as  houses  in  Ireland  were  ronnd,  and  had  no  lofts  or  partitions, 
they  were  probably  illuminated  in  summer  by  the  light  that  came 
through  the  door,  and  in  winter  by  the  fire  that  was  kindled  in  the 
centre  of  the  floor;  but  as  soon  as  houses  were  constructed  of  an 
oblong  shape,  and  when  fires  were  removed  to  one  end  or  side  of  the 
house,  and  a  separate  exit  or  fine  provided  for  smoke,  and  lofts  and 
partitions  were  introduced,  then  the  necessity  for  a  household  iUumi- 
nant  must  have  been  quickly  felt;  and  as  we  might  have  expected,  we 
find  very  early  mention  of  such  lights.  It  is  stated  by  Dr.  Sullivan, 
in  his  introduction  to  the  ^^ Manners  and  Customs,"  "that  one  of  the 
essential  articles  of  furniture  in  the  house  of  a  B6-Aire  was  a  candle 
upon  a  candlestick,"  it  being  the  custom  that  in  such  abodes  a  light 
should  be  kept  burning  through  the  night.  Sullivan  also  tells  us  that 
an  oblong  house  was  divided  roughly,  in  the  direction  of  its  length, 
into  three  parts  by  two  rows  of  pillars,  which  supported  the  roof,  the 
candelabrum  being  placed  between  the  fire  and  the  door,  and  generally 
towards  the  middle  of  the  house.  Although  references  to  candles  and 
candlesticks  are  plentiful  enough,  yet  detailed  information  as  to  the 
manner  in  which  the  candlesticks  were  constructed,  or  the  material  of 
which  the  candles  were  made,  is  as  far  as  I  know  very  rare.  No 
doubt  the  wax  of  the  large  quantity  of  honey  that  was  paid  "  as  rents 
and  tributes  to  the  Kings  and  other  Flaths"  was  utilized  by  them  for 
lighting  purposes;  and  in  a  legend  recorded  in  one  of  the  early  Journals 
of  the  Kilkenny  Archaeological  Society,  mention  is  made  of  a  square 
wax  candle,  which  if  square  must  have  been  run  in  a  mould. 

Doubtless  also  bog-wood  was  used  as  a  torch  for  lighting  purposes; 
for,  down  to  our  own  time,  long  strips  of  bog-wood  were  dried,  and 
made  use  of  by  the  poorer  classes  instead  of  candles,  and  were  placed 
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by  them  in  candlestickB.  But  the  method  of  household  illummation 
which  I  would  seek  to  hring  under  the  notice  of  the  Academy, 
is  neither  that  of  the  very  rich  or  of  the  yery  poor  but  the 
ordinary  common  manner  of  lighting  houses,  which,  I  believe,  has 
come  down  to  us  from  times  that  are  prehistoric,  and  like  the  quern 
OT  hand-mill  may  be  found  in  a  few  isolated  instances  still  in  use. 
The  conservative  Celt  did  not  readily  give  up  the  use  of  his  quern 
hand-mUl,  and  even  yet  makes  use  of  the  rush-light.  The  candles 
that  were  used  for  ordinary  lighting  purposes  seem  to  have  been  of 
three  kinds:  the  dipped  candle,  which  was  made  by  taking  a  wick  of 
flax,  and  dipping  it  again  and  again  into  melted  grease  until  it  had 
attained  the  necessary  thickness ;  rushes  may  also  have  been  used  for 
wicks  in  this  kind  of  candle;  secondly,  the  rush-light  candle,  or  rush 
taper,  which  was  the  light  in  every-day  use;  and,  thirdly,  the  resin 
candle,  called  a  snob,  which  was  made  by  rolling  resin  in  a  soft  state 
around  a  wick  of  linen  rag.  Just  as  the  arrangements  of  Irish  houses 
were  in  most  respects  similar  to  those  of  the  Anglo-Saxons,  so  I  believe 
were  the  methods  of  household  illumination  common  to  both.  My 
attention  was  first  called  to  Irish  rush-light  candlesticks  by  an 
engraving  of  an  English  candlestick  that  was  exhibited  in  the  collection 
of  an  English  antiquarian,  which  I  saw  in  one  of  the  illustrated 
journals.  I  subsequently  purchased  one  exactly  similar  to  that 
engraving  at  a  farm-house  in  my  neighbourhood.  Afterwards  I  saw 
a  second  illustration  of  another  type  of  these  candlesticks  in  that 
journal;  and  I  also  found  one  similar  to  it  in  another  farm-house.  I 
may  mention  that  the  English  writer  altogether  misunderstood  his 
candlestick,  as  he  believed  the  pincers  arrangement  to  hold  the  rush- 
light taper  to  be  a  kind  of  snuffers  to  snuff  the  candle,  which  was 
placed  in  the  caudle-holder. 

The  earliest  mention  I  have  been  able  to  find  of  the  preparation  of 
rushes  for  lighting  purposes  is  in  a  pretty  story  in  the  life  of  Cormac 
Mac  [Art,  King  of  Ireland,  about  the  year  ▲.  n.  200  or  227.  This 
story,  as  related  by  Keating  and  others,  tells  us  that  Cormac,  riding 
through  a  wood,  came  suddenly  and  unobserved  upon  a  fair  damsel, 
who  was  engaged  in  her  household  avocations  of  milking  and  drawing 
water,  and  cutting  rushes  with  a  sharp  hook;  and  as  she  cut  the 
rushes  she  separated  those  that  were  long  and  green  from  such  as  were 
short  and  withered,  and  laid  them  in  different  heaps  (the  long  green 
ones  being,  as  we  know,  suitable  for  lighting  purposes,  and  the  others 
in  accordance  with  the  custom  of  the  times  for  strewing  the  floor). 
One  version  of  the  story  tells  us  that,  when  he  revealed  himself  to  her, 
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and  qaestioned  her  about  cutting  the  rushes,  she  told  him  that  it  was 
the  work  of  the  women  to  cut  and  peel  the  rushes,  as  women  are  the 
light  of  the  house.  The  story  further  goes  on  to  tell  how,  captivated 
by  her  beauty  and  her  aptitude  for  housekeeping,  he  made  her  his 
Queen.  Our  story  very  plainly  describes  the  first  process  in  the  manu- 
facture of  rush-lights:  the  cutting  of  long  green  rushes,  and  peeling 
them  until  nothing  remained  of  the  outside  rind  except  a  narrow  strip 
of  green  just  sufficient  to  bind  together  the  pith.  The  rushes  when 
thus  prepared  and  dried  were  dipped  into  a  vessel  called  a  grisset,  con- 
taining melted  grease,  and  then  dried.  The  grisset,  of  which  I  exhibit 
a  miniature  specimen,  was  a  boat-shaped  vessel  of  metal  or  iron,  standing 
on  three  legs,  and  having  a  long  handle  projecting  from  the  centre  of 
the  side.  There  were  also  long,  narrow  baskets,  made  for  holding  the 
prepared  rushes,  which  were  much  prized,  and  considered  suitable  for 
wedding  presents.  The  preparing  and  peeling  of  rushes  was  part  of 
the  work  of  every  farmer's  wife,  almost  to  our  own  time ;  and  the  pre- 
paring and  selling  of  bundles  of  rushes  to  old  bachelors,  and  other 
unfortunates  who  had  no  women  in  their  families  to  do  the  work,  waa 
a  regular  industry  among  the  poor. 

Now,  with  regard  to  the  candlesticks  or  stands  which  held  these 
rush-lights,  they  were  very  diverse  in  pattern ;  yet  I  think  we  can  trace, 
not  only  distinct  types,  but  also  a  steady  progress  in  type  in  their  manu- 
facture. At  first,  I  have  no  doubt  that  they  were  made  of  wood,  and 
displayed  but  little  refinement  of  art,  although  they  showed  a  ready 
wit  in  the  manner  of  their  construction.  I  have  had  descriptions  given 
me,  or  sent  to  me  from  different  parts  of  Ireland,  of  these  early  and 
rude  candlesticks.  One  such  description  was  given  me  by  a  county 
Carlow  man  over  eighty  years  of  age,  of  a  candlestick  which  was  of  a 
type  that  was  old  when  he  was  young,  and  may  well  be  a  survival  of 
the  primitive  pattern.  He  described  this  candle-holder  as  a  round  or 
square  oak  stick  of  the  size  of  an  ordinary  spade-handle,  or  somewhat 
thicker,  inserted  in  a  block  of  wood :  its  height  depending  on  whether  it 
was  to  stand  on  the  floor  or  on  a  table.  If  it  was  to  stand  on  the  floor, 
it  would  be  about  three  feet  long;  if  to  stand  on  a  table,  it  would  be 
about  ten  or  eleven  inches  in  height.  This  upright  post  was  bored  in 
the  centre  to  contain  a  candle,  and  had  inserted  in  it,  at  right  angles, 
a  small  piece  of  wood  with  a  notch  cut  in  it  to  hold  a  rush-light.  The 
rush-light  when  inserted  in  the  notch  was  kept  in  position  by  a  wooden 
spring  attached  to  the  upright  shaft,  which  sprang  back  against  the 
notched  hollow  in  the  projecting  shaft,  and  thus  prevented  the  rush 
from  dropping  out.     I  had  a  model  made  of  this  type  of  candlestick 
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under  his  guidance  and  direction,  which  I  exhibit  (fig.  2),  and  which  he 
says  is  exactly  similar  to  the  candlesticks  that  he  remembers  in  use.  I 
hare  obtained  from  the  County  Meath  a  similar  description  of  a  candle- 
stick, except  that  instead  of  the  rush  being  held  in  the  notch  by  a  spring, 
a  wooden  pincers  was  attached  by  a  wooden  dowel  to  the  upright  shaft. 
There  is  dso  a  recoid  of  a  rush-light  candlestick  seen  in  the  County 
Sligo  in  the  year  1760.  It  is  described  as  two  feet  six  inches  high, 
with  a  stand  of  three  legs  and  a  catch  to  hold  the  rush-light.  It  must 
have  been  a  candlestick  such  as  one  of  these  which  the  Hon.  Emily 


Lawless  describes  as  having  been  found  under  sixteen  feet  of  peat  in  a 
Kerry  bog,  the  material  of  which  it  was  composed  being  all  wood.  I 
now  pass  on  to  the  iron  forms  of  the  rush-light  candlestick,  which 
plainly  show  the  influence  of  the  wooden  forms  which  preceded  them. 
The  first  iron  candlestick  which  I  exhibit  has  a  twisted  iron  stem, 
standing  on  three  bowed  and  twisted  iron  supports,  which  are  combined 
by  an  iron  ring.  It  is  fourteen  and  a-half  inches  in  gross  height;  and 
the  ring  on  which  it  stands  is  nearly  five  inches  in  width.  It  has  a 
pincers  arrangement  at  right  angles  with  the  shaft,  the  idea  of  which 
is  plainly  derived  from  the  old  wooden  form;  and  it  has  also  attached 
to  it  a  place  on  which  to  stick  a  candle,  which  is  what  may  be  properly 
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called  a  candlsstieh,  not  a  candle-holder  snch  as  that  to  which  we  g;ive 
that  name. 

I  next  exhibit  a  sketch  of  a  rush-light  candlestick,  in  which  an  ap- 
right  pincers  has  taken  the  place  of  the  pincers  at  right  angles  with 
the  shaft ;  bat  still  the  old  wooden  influence  is  shown  in  the  spring 
which  is  adapted  to  keep  the  pincers  dosed  (fig.  1).  It  is  ten  and 
a-quarter  inches  in  height  and  four  inches  wide  at  base. 

Next  I  show  a  pincers  candlestick  standing  in  a  wooden  block  fourteen 
inches  high  and  between  four  and  five  inches  wide  at  base.  This  candle- 
stick has  no  spring.  Then  a  candlestick  with  a  yery  nicely  finished 
shaft  of  twisted  iron,  attached  to  an  oak  block  or  stand,  with  both  a 
candle-holder  and  a  rush-light  holder.  It  stands  fourteen  and  a-half 
inches  high,  and  four  and  a-half  inches  wide  at  base. 

Next  I  put  forward  a  very  well-finished  rush-light  and  ordinary 
candle-holder  combined,  with  twisted  stem,  and  standing  on  four 
bowed  and  twisted  legs  united  by  an  iron  ring.  It  is  twelve  inches 
high  and  five  inches  wide  at  base  (fig.  3).  Then  a  much  simpler  candle- 
stick of  the  same  pattern,  but  not  twisted,  nine  and  a-half  inches  in 
height  and  four  inches  wide  at  base.  I  also  exhibit  a  rush-light 
candlestick  of  iron,  for  standing  on  the  floor,  which  I  have  removed 
from  the  block  in  which  it  was  inserted  in  order  to  enable  me  to  carry 
it  more  easily.  At  present  it  is  two  feet  seven  and  a-half  inches  in 
height,  with  a  twisted  stem.  When  inserted  in  its  block  it  stood  three 
feet  high.  In  conclusion,  may  I  say  that  in  these  days  of  progr^s, 
when  the  electric  light  may  be  seen  under  the  shadow  of  Mount 
Leinster,  and  when  even  a  pair  of  snuffers  is  an  unknown  implement 
to  which  no  name  could  be  be  attached  by  many  of  our  young  people, 
it  may  not  be  undesirable  to  preserve  some  record  of  a  method  of  house- 
hold illumination  that  is  now  very  much  a  thing  of  the  past. 
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HATJGHTON,  M.D.,  Presideiit  of  the  Academy. 

[Head  Mat  12,  1890.] 

NOTB     I. — ^BlNABT     CoiCPOTTHDS. 

(Syiroehhrie  Acid  Type.) 

By  the  term  **  Newtonian  Chemistry,"  I  mean  the  hypothesis  that 
atoms  of  the  chemical  elements  in  acting  upon  each  other  obey  the 
Newtonian  laws  of  gravitation,  with  this  difference,  that  whereas  the 
specific  coefficient  of  gravity  is  the  same  for  all  bodies,  independent 
of  the  particular  kind  of  matter  of  which  they  are  composed,  the 
atoms  have  specific  coefficients  of  attraction  which  vary  with  the 
nature  of  the  atoms  concerned. 

Thus,  the  attraction  of  two  atoms  for  each  other  is  expressed 
by  the  equation 

^^      J.  fnfn' 

attraction  ■«  /^--j-, 

where  m,  m'  are  the  masses  of  the  atoms,  r  their  mutual  distance, 
and  fi  their  specific  coefficient  of  attraction. 

Professor  Mendelejeff,  in  a  lecture  delivered  at  the  Royal  Insti- 
tution of  Great  Britain,  May  31,  1889,  popularised^  this  method 
of  viewing  Chemistry  by  comparing  binary  compounds  to  systems 
of  double  stars  in  a  condition  of  steady  motion,  such  as  HF,  HCl, 
HBr,  HI,  HH,  ClCl,  BrBr,  &c.  &c.    Ternary  compounds,  such  as 

'  Mendelejeff  says:  "  Of  Newton's  three  lawB  of  motion,  only  the  third  can 
be  applied  directly  to  chemical  molecules  when  regarded  as  systems  of  atoms 
among  which  it  must  be  supposed  that  there  exist  common  influences  or  forces, 
and  resulting  compounded  relative  motions.'' 

This  is  not  correct,  for  it  is  as  easy  to  apply  the  first  and  second  laws  as  the 
third,  and  to  add  on  the  principle  of  gravitation.  Moreover,  Mendalejeff's  method 
of  dMding  with  the  Law  of  Equality  of  Action  and  Beaotion,  is  open  to  Dynamical 
objeotions  of  a  serious  kind. 
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HOH,  GlOCly  HOCl,  &c.y  he  compares  to  planets  with  two  satellites ; 
qnatemary  compomidB,  such  as  H3N,  he  regards  as  planets  with  three 
satellites;  quinary  compounds,  such  as  H4G,  are  planets  with  four 
satellites,  and  so  on. 

It  is  my  intention,  in  these  notes,  to  follow  up  Newtonian 
principles  to  their  legitimate  consequences  in  certain  well-established 
chemical  combinations,  and  to  test  the  conclusions  to  which  they 
lead  with  well-known  chemical  facts;  if,  in  the  course  of  these 
calculations,  we  are  led  to  conclusions  at  variance  with  chemical 
facts,  then  the  hypothesis  of  Newtonian  Chemistry  must  be  set  aside, 
and  some  other  mode  of  motion,  better  fitted  to  explain  the  facts, 
be  adopted. 

Binary  compounds  are  molecules  consisting  each  of  two  atoms, 
which  may  be  the  same  or  difFerent,  such  as 

HH,   ClCl,   HCl,  HI,   &c. 

Of  these,  I  shall  discuss  in  the  first  place,  HH,  GlCl,  HCl,  as 
their  chemical  and  physical  properties  are  well  established: — 

1.  The  Hydrogen  Moleeuk. — ^This  I  represent  by  two  atoms  of 
hydrogen  revolyiog  uniformly  in  a  circle  round  C,  their  common  centre 
of  gravity. 


Fio.  1. 


If    lA  denote    the  coefficient   of    attraction,    at  unit  distance,  for 
unit  masses  of  hydrogen,  I  the  radius  of  the  orbit,  a  the  mass  of 
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the  hydrogen  atom,  and  a>  the  angular  velocity  of  the  orbital  motion, 
then  we  have 

attraction  ='*(^5 

centrifugal  force  «  co^/a. 
Equating  these,  we  find — 

/*  -  -^-  (1) 

2.  The  Chlorine  MoUeuh.— The  type  of  the  Chlorine  Molecule 
ia  the  same  as  that  of  the  Hydrogen  Molecule,  with  the  exception 


Fio.  2. 

that  the  orbital  motion  is  reversed.^ 
If  now, 

fAi  B  attraction  coefficient  of  ClCl, 

I  o  radius  of  chlorine  molecule  orbit, 

ioi  a  angular  velocity  of  chlorine  molecule  orbit,  • 

P  =  mass  of  chlorine ; 
then, 

3.  The  Molecule  of  Eydroehhrio  Acid.— The  type  of  the  HCl 
molecule  is  different  from  that  of  the  HH  and  ClCl  molecules, 
because  the  masses  of  the  atoms  are  unequal. 

^  The  reaaon  why  this  is  necessary  will  be  shown  further  on. 

2  22 
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Let  G  be  the  common  centre  of  gravity  of  the  atoms  H  and  Cl» 
and  let  two  circles  with  radii  GH  =  I  and  GGl  «  «i  be  described; 


FiQ.  3. 

the  atoms  reyolve  in  these  two  circles  with  the  same  angular  Telocity. 
Let 

a  s  mass  of  hydrogen  atom, 

P  s  mass  of  chlorine  atom» 

Ik'  s  attraction  of  hydrogen  for  chloriae,  for  onit 

distance  and  unit  mass, 
v/  B  angular  velocity  of  orbital  motion. 

Equating  the  attraction  to  the  centrifugal  foroe  of  H  and  CI,  we 
find 


«'•/ 


M^m  B 


>t» 


l«» 
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adding  together,  we  find 

but,  since  C  is  the  centre  of  gravity,  /,  in  are  inversely  as  a,  )3; 
therefore 


'm-- 


and 

^.,;,(^^,.^  (3) 

The  molecular  volume  of  a  gas  is  measured  by  atomic  weight 
divided  by  specific  gravity,  and  the  molecular  volumes  of  hydrogen 
and  chlorine,  determined  by  the  best  experiments,  are  found  to  be. 

Jfohcular  Volume. 

2x1 
Hydrogen  =  r-rrTrrr  =  28-88 ; 
^      ^  0-06926  • 

Chlorine     «  ^o!!'^  «  28-89; 
2-45 

and  the  molecular  volume  of  hydrochloric  acid  is  known  to  be  the 
same,  by  a  comparison  of  its  molecular  weight  with  specific  gravity  : 
or,  in  other  words,  the  number  of  molecules  of  hydrogen,  of  chlorine, 
or  of  hydrochloric  acid,  in  a  given  volume,  is  the  same,  at  equal 
pressures  and  temperatures. 

We  must  now  define  our  units  of  space,  time,  and  mass. 

I  take  for  unit  of  space  the  radius  of  the  orbital  circle  of  the 
hydrogen  or  chlorine  molecule,  which  must  be  equal  to  the  radius 
of  the  orbit  of  hydrogen,  in  the  hydrochloric  acid  molecule. 

The  unit  of  time  is  defined  by  making  id  s  1  in  the  hydrogen  mole- 
cule motion,  and  the  unit  of  mass  is  given  by  making  a  =  1,  which  is 
the  atomic  weight  of  hydrogen.    Equations  (1),  (2),  (8)  thus  become 

fi-4.  (1)' 

,'JI^.r  (sy 
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These  equations  enable  ns  to  eliminate  the  troublesome  coefficients 
of  attraction,  and  to  replace  them  by  the  elegant  and  easily  con- 
ceived geometrical  ideas  of  angular  velocity  or  periodic  time. 

By  making  fi  equal  to  the  atomic  weight  of  fluorine,  chlorine, 
bromine,  and  iodine,  we  obtain  the  conditions  belonging  to  hydrofluoric, 
hydrochloric,  hydrobromic,  and  hydriodic  acids  respectively. 

4.  Formation  of  Hydroeldorie  Acid  from  Hydrogen  and  Chlorine. — 
Hydrogen  and  chlorine,  when  mixed  together  in  the  proportion 
necessary  to  form  hydrochloric  acid,  do  not  combine  in  the  dark,  but 
do  so  explosively  when  exposed  to  sunlight,  especially  to  the  violet 
rays,  or  when  exposed  to  the  electric  or  magnesium  light.  They  also 
combine  when  heated  to  a  temperature  of  150^,  and  the  hydrochloric 
acid  decomposes  again  into  hydrogen  and  chlorine  when  heated  to  a 
temperature  of  1500^. 

When  two  molecules  of  chlorine  and  hydrogen  combine  they  form 
two  molecules  of  hydrochloric  acid,  and  are  subject  during  the  trans- 
formation to  two  dynamical  laws. 

{a)  The  conservation  of  areas. 

{h)  The  Law  of  Energy  or  via  viva,  No  matter  what  happens  during 
the  collision,  the  sum  of  the  areas  {moment  of  momenta)  remains  con- 
stant, and  the  total  energy  of  the  system  before  and  after  the  shock 
differs  by  a  quantity  that  can  be  measured  by  experiment. 

The  conservation  of  areas  gives  the  following : — Before  the  shock 

Hydrogen  molecule  =  2aPia. 

Chlorine  molecule    =  2)3/'o>i. 
After  the  shock — 

2  Hydrochloric  molecules  =  2  (aZ"  +  )8m') »'. 

Equatmg  these,  we  find 

(ao>  +  )8wi)P  «  (<J»  +  ^m*)w'; 

or,  making  /,  a,  oi,  equal  unity,  and  in  «  ^  we  obtain  finally  from  the 

conservation  of  areas 

(i8+l)cu'=)8(l+i9ai0.  (4) 

From  the  Law  of  Energy  we  find  before  collision— 

a*         ^ 
Energy  of  position  "=  M  2I  "*"  '^^  2/ ' 

Energy  of  motion  =  -  (ao)"  +  ^a>i')  P, 
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or,  substituting  tor  /a,  /iai,  from  equation  (1)',  (2)',  and  using  the 
proper  units — 

Energy  of  position  =  2  (1  +  )8wi*). 

Energy  of  motion    =  -  (1  +  )8a>i'). 
Total  energy  before  collision  =  (1  +  )8o)i*). 
After  collision  we  have — 

Energy  of  position  =  2/a'  j ; 

Energy  of  motion  =  -  (a?  +  fim*)  w'* ; 
or,  introducing  the  proper  units,  and  substituting  for  /i'  from  (3)' — 

Energy  of  position  «  2  ^-^  cd'*, 

Energy  of  motion  =  -  ^       w" ; 
P 

a,   1 

or,  total  energy  after  collision  =  ^^—  w" ; 

P 

and  finally,  |l  +  )8<oi'  -  ^^  o)'»|  =  A,       (5) 

represents  the  loss  or  gain  of  energy,  when  a  molecule  of  hydrogen 
and  a  molecule  of  chlorine  combine  to  form  two  molecules  of  hydro- 
chloric acid. 

When  one  gram  of  hydrogen  combines  with  85^  grams  of  chlorine 
the  quantity  of  heat  given  out  is  sufficient  to  raise  22,000  grams  of 
water  I*'  C*  If,  therefore,  n'  represent  the  number  of  molecules  in 
one  gram  of  hydrogen,  the  coefficient  A,  in  equation  (5)  may  be  re- 
placed as  follows : — 

,       22000 

A«  r , 

because  A  represents  the  energy  lost  by  one  molecule  of  hydrogen 
combining  with  one  molecule  of  chlorine.  Equations  (4)  and  (5)  thus 
become 

(y3  +  l)<a'-j8(l+/9<».),  (4)' 

,      «   ,    /9  +  1    „     22000  ,_,, 

l+i8<«j»-t^<a'»=-j^,  (6)' 

1  Thomsen. 
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where  fi  m  35*5,  and  a>^  a>i,  i»,  are  unknown.  We  have,  therefore,  two 
equations  and  three  unknown  quantities.  If  we  eliminate  wi  between 
the  equations  (4)'  and  (5/  we  find,  after  some  reductions 

«»{()8»-/9-l)«''  +  2)8«'-i8»}+??^-0.         (6) 

This  equation  becomes  niuneiutally 

fi?'{122S-76«'»  +  71«'-  1260-25)  +  ^^  -  0.  (6/ 

As  f^  mnst  be  essentially  positive  the  quadratic  function  of  u'  must 
be  essentially  negative ;  now  tiiis  quadratic  has  two  real  roots,  viz. : — 


,/+0- 
"<-l- 


+  0*9862089  +  &c., 
0442273  +  &c. 


We  can  show,  from  chemical  considerations,  that  a>''  >  1,  and 
therefore  we  must  choose  a  negative  value  for  ti/>l<  1*0442273  +  &c. 
The  attraction  of  the  hydrogen  atom  for  the  chlorine  atom  in  the 
hydrochloric  molecule  must  be  greater  than  that  of  the  hydrogen 
atoms  for  each  other  in  the  hydrogen  molecule  or  than  that  of  the 
chlorine  atoms  for  each  other  in  the   chlorine  molecule.     In  tlie 

hydrochloric  molecule  the  distance  between  the  atoms  is  1  +  -5  and  in 

P 
the  hydrogen  molecule  the  distance  is  2 ;  hence  the  attractions  in  the 
hydrochloric  and  hydrogen  molecules  are 

Substituting  in  these  the  values  of  /a  and  /i'  already  given  (1)'  and  (2)' 
the  first  reduces  to  o)"  and  the  second  to  unity ;  hence  o'*  >  1 .  Similar 
reasoning  applied  to  the  chlorine  molecule  gives  the  relation  tiP  >  )?coi'. 
It  follows  &om  all  the  preceding  that  the  rotation  of  the  chlorine  and 
hydrochloric  molecules  is  opposite  to  that  of  the  hydrogen  molecule,* 
that  the  rotation  of  the  hydrochloric  molecule  is  comparable  with  that 
of  the  hydrogen  molecule,  and  that  they  are  both  much  more  rapid 
than  that  of  the  chlorine  molecule.  The  whole  subject  wiU  be  better 
understood  by  considering  equation  (6)'  as  a  cubic  curve,  whose  co- 
ordinates are  n'  and  w' 
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The  general  shape  of  the  curve  is  shown  in  figure  4,  where  + «»', 
-  w'  is  the  axis  of  x,  and  +  n',  +  n',  the  axis  of  y.  The  axis  of  v/  is 
an  asymptote,  and  there  are  two  other  asymptotes  AB  and  CD 
parallel  to  the  axis  of  y,  and  lying  at  distances  from  the  origin 
+  a  and  -  h  corresponding  to  the  real  roots  of  the  quadratic 
in  oi'. 

There  are  three  real  branches  of  the  curve,  one  lying  between  AB 
and  0,  id';  the  second  between  CD  and  0,  -  <!>';  and  the  third  lying 
between  AB,  CD,  and  the  axis  of  x.  Of  these  branches  the  first  two 
are  to  be  rejected,  because  they  correspond  to  negative  values 
of«». 

Of  the  remaining  third  branch  of  the  cubic  curve,  the  right-hand 
side  corresponding  to  positive  values  of  cd'  must  be  rejected,  because 
411^  is  never  greater  than  unity,  and  the  point  of  the  curve  which  de- 
termines m'  must  lie  very  high  up  on  the  left-hand  branch,  because  n' 
must  be  an  enormously  great  number. 


*fi' 


Fio.  4. 


5.  Bydrofluorie  Aeid  (KF). — The  probabilities  are  very  strong 
that  the  molecular  volumes  of  fluorine  and  hydrofluoric  acid  are  the 
same  as  those  of  hydrogen,  chlorine,  and  hydrochloric  acid. 

Assuming  this  to  be  the  case,  I  proceed  to  determine  the  rotations 
ef  fluorine  and  hydrofluoric  acid  by  means  of  equations  (4)'  and  (5)', 
making  /?  «  19  and  writing  for  22000  the  constant  87600,  which 
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represents  the  amoimt  of  heat  lost  when  one  gram  of  hydrogen  com- 
bines with  19  grams  of  fluorine.^ 
We  thoB  find 

20a>'=19(l  +  19«0.  W 

,      ,n    .     20    ^     37600  ,^., 

l  +  19«i«--u>'»«-j^.  (5)' 

Eliminating  a>i  we  obtain 

.f.*..,   /.     ««  /     o^,  I     37600x6859     ^  ,^., 

ii«{341o>'»  +  38itt'  -  361 )  + =  0.  (6/ 

Hence  we  find 

XX       /  /  +  0-9746966  +  &c. 
'^P^*"*"^- 1-0861335 +  &C. 

Beasoning  similar  to  that  used  in  the  case  of  hydrochloric  add 
shows  that 

<i>'*>l. 

We  must  therefore,  as  before,  choose  a  negative  rotation  exceeding 
unity  and  less  than  the  asymptote. 

6.  Eydrohromie  Acid  (HBr). — ^The  molecular  volumes  of  bromine 

and  hydzobromic  acid  are  tiie  same  as  those  of  hydrogen,  chlorine,  and 

hydrochloric  acid. 

2  X  80 
Moh  Vol.  Bromine  =  -r-nr  «  29*304. 
5-46 

Equations  (4)'  and  (5)'  become,  when  p  ^  80, 

8W«80(l  +  80cui).  (4y 

,      ««    •     81    ^      8440» 

l  +  80«x«--ai'»«-jj^.  (5)' 


Eliminating  a>i  we  find 

i»s(  63190] 
Hence  we  find 


.i^^^^  «    ^^^  »    ^^^^i     12100x512000     ^       ,^^, 

i»'{6319o>'»  +  160o>'-6400)  + — =  0.      (6/ 

81 


,  ^      /  +  0-99380828  +  Ac. 
asymptotes  <_j.^jgj2873  +  &c. 
But,  as  before,  w'^>l. 

Therefore  we  must  choose  the  negative  rotation. 

^  Berthelot  and  MoissazL. 

'  Because  1  gram  of  hydrogen  and  80  grams  of  bromine,  assumed  to  be 
gaseous,  in  uniting,  give  off  12100  units  of  heUt  (Thomsen). 
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7.  Hydriodie  Aeid  (HI). — Iodine  andhydriodic  acid  have  the  same 
molecnlar  yolume  as  all  the  preceding  compounds. 

Mol.  Vol  Iodine  =  ^^^  -  29-98. 
8'765 


Equations  (4)'  and  (5/  become,  when  )8  =  127. 
128<o'=  127(1  +  127<oi). 

Equation  (6)'  becomes 

n»{16001<o'»+26W- 16129}  - 

Q  +n» 


E  X  2048388 
128 


(4)' 
(5)' 

=  0.       (6/ 


The  change  in  sign  of  the  absolute  term  changes  the  form  of  the 
CTirve,  which  now  becomes  fig.  5. 

The  branch  of  the  curve  lying  between  the  asymptotes  AB  and  CI^ 
lies  altogether  on  the  negative  side  of  n",  and  is  therefore  to  be  re- 
jected ;  and  the  quadratic  function  of  to*  must  be  positive,  so  as  to 
give  a  positive  value  for  n',  and  the  two  branches  of  the  curve  with 
which  we  are  concerned  lie  altogether  outside  the  asymptotes  AB 
and  CD. 

^  When  1  gram  of  hydrogen  combines  with  127  grams  of  iodine,  assumed  to  be 
gaseous,  the  thenual  effect  is  very  slight,  some  heat  being  gained  during  the 
operation ;  hence  the  negative  sign.    The  quantity  E  is  much  less  than  1640. 
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Solying  the  quadratic,  we  find  the  pDdtion  of  the  two  asymptotes, 
V12. : — 

+  0-99608621    +  &c. 

•011960389  +  &c. 


.  +  05 
N  -  IC 


For  the  reasons  already  given 

«'»>1, 

and  as  we  mnst  take  points  on  the  curve  outside  the  asymptotes,  it 
appears  at  first  sight  that  we  might  have  two  real  values  of  ai',  one 
positive  and  one  negative.  This,  however,  is  not  the  fact,  for  we  can 
show  that  the  negative  value  is  the  only  one  that  will  answer. 

8.  General  Conclusions  respecting  Binary  Compounds, — The  two 
fundamental  mechanical  equations  of  binary  compounds  are  (4)  and 
(5),  derived  respectively  from  the  Conservation  of  Areas,  and  the  Lo6s 
or  Gain  of  Energy  during  combination. 

By  eliminating  oh  between  these  equations  we  find,  in  general, 
equation  (6) 

»»{(/3'-i8-l)«'»+2^«,'-^}i^^  =  0,  (6) 

in  which  ±  E  represents  the  loss  or  gain  of  energy  (expressed  in 
heat  units)  during  combination.  This  equation,  regarded  as  a  curve 
of  which  n^  and  co'  are  the  Cartesian  co-ordinates  has  been  sufficiently 
discussed,  and  the  available  value  of  cd'  shown  to  be  negative  and 
greater  than  unity. 

It  follows  from  this  that  the  available  value  of  <i)i  must  be  negative, 
and  this  value  is  found  by  eliminating  o)'  from  the  equations  (4)  and 
(5),  from  which  I  find 


>j(i8>-^-.l)«,U2i9«,-j^j  *^^= 


(7) 


Now  it  is  well-known  from  the  discussion  of  the  planetary  pertur- 
bations that  they  become  very  serious  whenever  the  periodic  times  of 
two  or  more  planets  or  satellites  have  a  small  common  multiple. 

Following  this  guiding  idea,  and  taking  into  consideration  the 
intense  affinity  of  hydrogen  for  fluorine  and  chlorine,  I  thought  it 
highly  probable  that  the  ratios  of  the  periodic  times  of  fluorine, 
<}hlorine,  bromine,  and  iodine  to  that  of  hydrogen,  would  turn  out  to 
be  represented  by  fractions,  with  small  integers  for  numerator  and 
denominator,  or  perhaps  even  whole  numbers. 


Haughton — Notes  on  Netfftonian  Chemistry.  643 

I  have  shown  that  the  valne  of  a>i  must  be  negative,  and  assuming 

1 

we  transform  equation  (7)  into  the  following : — 

n»{j8»-(2w+l))3*-)8-««)  ±()8+l)»i»^=0.  (7)' 

As  n'  is  a  very  large  number  compared  with  )3,  JS,  and  in,  this 
equation  is  nearly  equivalent  to 

i8»-(2»i+l)j8»-^-j»«  =  0.  (8) 

In  this  equation  P  is  the  atomic  weight  of  one  of  the  four  elements 
under  consideration,  and  m  is  the  ratio  of  its  molecular  periodic  time 
to  the  molecular  periodic  time  of  hydrogen;  and  a  relation  is  thus 
established  between  fi  and  in  by  which,  if  either  be  given,  the  other 
can  be  calculated. 

If  we  assume  the  following  values  for  the  ratio  of  the  periodic 
times  of  the  four  elements  to  that  of  hydrogen,  we  can  readily  calculate 
from  equation  (8)  the  values  of  the  atomic  weights. 


Batio  of 
Pb&iodio 

TlMBS. 

Atomzo  Wkght. 

DnT. 

OALOfOrLATBO. 

Obsxbtid. 

Hydrogen,.     . 
Fluorine,  .    . 
Chlorine,  .    . 
Bromine,  .     . 
Iodine,      .     . 

1 

9 
17 
39 
63 

1-00 

19-27 

35-25 

79-25 

127-25 

1-00 

1900 

35-50 

80-00 

127-00 

±0-00 
+  0-27 
-0-25 
-0-75 
+  0-25 

Chemists  must  decide  whether  these  differences  are  or  are  not 
greater  than  they  can  allow  in  the  atomic  weights  of  the  four  elements 
in  question. 

In  the  preceding  investigations  I  have  used  one  hypothesis  only, 
viz.  that  the  atoms  obey  the  same  law  of  attraction  as  the  heavenly 
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bodies,  viz.  the  Newtonian  law  of  the  invene  square  of  the  distance, 
and  product  of  masses. 

We  can  at  once  find  the  periodic  times  of  the  hydrofluoric,  hydro- 
chloric, hydrobromio,  and  hydriodic  acid  molecules  from  the  fore- 
going:— 

As  I  have  assumed,  a>i  » ,  equation  (4),  (conservation  of  areas) 

becomes,  by  transformation. 


»  «  -  ^      .  X 


w 


)8+l         in 
From  this  we  find,  usmg  the  corresponding  values  of  m  and  p  :— 


Angular  Veheity  and  Periodic  Tima. 


A110U1.AX 
Vblocitt. 

Pkbiodxo 
Tim. 

HH 

+  100000 

100000 

HF 

-  1-08482 

0-92181 

HCl 

-  1-04490 

0-95740 

HBr 

-  1-01919 

0-98117 

HI 

-  101189 

0-98825 

From  all  the  foregoing  I  draw  the  following  general  condusionB  :— 

1.  That  the  hydrogen  molecule  will  combine  with  the  fluorine, 
chlorine,  bromine,  or  iodine  molecule  only  when  their  rotations  have 
opposite  directions. 

2.  That  the  rotation  of  the  resultant  molecule  is  opposite  to  that 
of  hydrogen,  and  in  the  same  direction  as  that  of  the  second  element 

3.  That  it  is  probable  that  the  periodic  times  of  the  hydrogen; 
fluorine,  chlorine,  bromine,  and  iodine  molecules  are  in  the  exact 
proportions  of  1,  9,  17,  39,  and  63. 
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Fio.  6. 


In  Figure  (6)  I  have  exhibited  the  general  form  of  equation 


^-(2j»+l)j8»-i8-»i«  =  0 


(sy 


regarded  as  a  curve  showing  the  relation  between  atomic  weight  and 
periodic  time  of  molecular  rotation. 

All  to  the  right  of  the  line  mOm  is  real  and  corresponds  to  positiye 
values  of  atomic  weight,  and  all  to  the  left  of  mOm  is  unreal  and  cor- 
responds to  negative  values  of  atomic  weight  (''behind  the  looking- 
glass"). 

The  curve  has  one  real  asymptote  shown  by  the  line  AA,  and  two 
branches,  one  to  the  right  which  is  real  and  hyperbolic,  and  one  to  the 
left  which  is  unreal  and  nodal. 

The  real  elements  represented  on  the  hyperbolic  branch  are 
hydrogen,  fluorine,  chlorine,  bromine,  and  iodine ;  and  hydrogen  lies 
at  the  opposite  side  of  the  line  pop^  because  its  rotation  is  opposite  to 
that  of  the  other  named  elements. 

It  is  a  remarkable  fact  that  no  portion  whatever,  real  or  unreal, 
of  the  curve,  exists  in  the  shaded  space  between  the  lines  mOm  and 
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HHH,  that  is  to  say,  this  omre  ezclndes  the  possibility  of  any  element^ 
capable  of  combining  with  hydrogen,  having  a  less  atomic  weight  than 
that  of  hydrogen,  including  of  course  the  so-called  helium. 

This  appears  to  me  to  be  a  striking  confirmation  of  Dr.  Beynolds^ 
contention  that  hydrogen  is  the  last  of  a  period  of  seyen  elements,  and 
that  the  other  six  hare  no  real  existence. 

The  equation  of  the  asymptote  is 

8m  -  4^  +  5  -  0.  (10) 


[    647    ] 


LI. 


A  COMMENTABY  ON  THE  COLLOQUIES  OP  QABOIA  Dk 
OBTA,  ON  THE  SIMPLES,  DRUGS,  AND  MEDICINAL 
SUBSTANCES  OP  INDIA.  By  V.  BALL,  C.B.,  IiL.D., 
F.B.S.,  Director  of  the  Science  and  Art  Museum,  Dublin. 

[Read  Janxtabt  12,  1891.] 

Pabt  n.>— intkoductobt. 

As  already  stated  the  division  of  the  Colloquies  into  two  parts  is 
only  a  matter  of  present  oonvenience,  having  no  existence  in  the 
original. 

The  contents  of  this  Fart  equal,  if  they  do  not  exceed,  in  interest 
and  value  those  of  the  preceding  Fart.  Both  afford  testimony  of  the 
vigour  with  which  our  author  grappled  with  the  myths  and  nostrums 
of  his  predecessors. 

This  commentary  does  not  profess  to  be  exhaustive  of  all  that 
Garcia  has  written ;  to  be  so  it  would  have  had  to  deal  with  the  ancient 
authors  whom  he  criticises,  and  that  would  have  involved  an  amount 
of  labour  and  expenditure  of  time  which  I  could  not  have  devoted  to 
the  purpose.  It  will  have  to  be  undertaken,  however,  by  whoever  edits 
the  work  as  a  whole.  For  the  present  occasion  it  seems  to  be  sufficient 
to  identify,  in  the  light  of  our  modem  knowledge,  the  subjects  of  the 
Colloquies,  while  at  the  same  time  drawing  attention  to  the  statements 
of  Garcia  which  seem  to  be  of  particular  value  or  interest. 

The  merits  of  his  volume  are  undoubtedly  very  great,  and  the  tacit 
or  acknowledged  use  made  of  his  facts  by  his  successors  affords  ample 
testimony  of  the  esteem  in  which  he  has  been  regarded  by  them  as  the 
highest  authority  of  the  period  on  the  subjects  of  which  he  treats. 

^  Vide  antea,  page  415. 
B.I.A.  PBOC.,  SBB.  m.,  VOL.  I.  3  A 


648 


Proceedings  of  the  Royal  Irish  Academy, 


COKTERTS  07  CoLLOaVISS  XZZI.-LTni. 


zxxi.        Catecha — ^Ptepared  {rom  tlie  wood  of  Aettda  caisehu^   Willd.,  and 

A.  tumOf  Kurs. 
xxxn.        Mace  and  Nutmeg— Tbe  pericarp  and  nut  of  Ifyrutica  fmgr^* 

HouU. 
xxxxn.        Manna — ^A  saccharine  exudation  from  the  manna  ash,  .FWumtiw  omw, 

Linn. 
xxziT.        Mango— The  fruit  of  Uamgifwu  indica,  Linn. 
xxxv.        Pearl  and  mother-of-pearL 
xzzTi.  (1)  Oram — Seeds  of  Fhaseolui  muitfOf  Linn.    (2)  Indian  Melon,  the  fruit 

of  CitruUui  vulfarU  ? 
xxxYzi.        Mirobalanot  (Indian  Ahnond) — Fruit  of  yarious  species  of  TtrmiM^ia. 
xxxTiix.        Mangosteen — Fruit  of  Oareinia  mangotiana^  Gertn. 
XXXIX.        K^gundo  or  SamhaU — The  plant,  VUex  mgundo,  Linn. 
XL.        JVtm— The  tree  Atadirachta  indiea^  Ad  de  Juss. 
XLX.        Opium — The  prepared  juice  of  Fapaver  iomnifirum^  Linn. 
XLii.        Bnake-wood,  three  kinds  of,  Tic — CoeetUut  aeuminatut,  D'C. ;  Simi- 

de$mui  indieut,  R.  Brown ;  Stryehnos  eolubrinaf  Linn. 
xLux.  (1)  Diamond ;  (2)  Armenian  stone ;  (3)  Loadstone. 
XLiY.        Precious  Stones — (1)  Sapphire  ;    (2)  Jacinth  (siroon) ;    (3)  Garnet ; 

(4)  Ruhy. 
XLY .        Besoar— Intestinal  calculi . 

xLTi.  (1)  Pepper,  hlack,  white,  long,  and  Canarese ;  (2)  Peaches. 
XLYn.        China  root — The  root  of  Smilax  ehina^  linn. 
XLYni.        Rhubarh — The  root  of  Itheum  qfficinak^  BaiUon. 
xLix.        Sandal  wood,  three  kinds,  Santalum  olbutHj  &c. 
L.        Spikenard — The  root  of  Nardottaehys  Jatatnanti,  D*C. 
LI.        Tabashir— A  silicious  secretion  formed  in  the  bamboo. 
LU.        Sguinanto — A  grass,  Andropogon  laniger,  Desf . 
LIU.        Tamarind — The  fruit  of  Tamarindiu  indieOf  Linn. 
LiY.        TurhU — The  root  and  stems  of  Ipomaa  turpithwn,  R.  Brown. 
LY.  (1)  Incense — ^A  gum  from  seYeral  species  otJSoncellia ;  (2)  Mynh. 
LYI.        Tutia  —Impure  oxide  of  sine. 
LYXi.  (1)  Zedoary — The  root  of  Cureunta  wedoaria^  Roxb. 

(2)  Zerumbet — ^The  root  of  Curcuma  urumbitf  Roxb. 
LYni.        Treats  of  Yarious  things. 


Ball — On  the  Colloquies  of  Oarcia  De  Orta — II.       649 


COLLOQUY  XXXI. 
Do  PAO  Chahabo  ''Gate"  do  Yulqo;  b  diz-se  isteixb  covzas 

PBOTETIOSAS. 

[Catechu,  prepared  from  the  wood  of  Acacia  catechu,  Willd.,  and 
A.  9uma,  KuTz,  trees  which  grow  to  from  30  to  40  feet  high.] 

Called  cate  {katha)  in  India,  also  by  Arabs  and  Persians ;  cato  in 
Malacca  (Borneo  ?) ;  hoc  dudh  by  Avicena  and  Serapion.  The  tree  is 
called  hac  chic  in  the  land  where  it  grows,  and  it  is  the  licium  of  Galen 
and  Pliny,  so  named  because  it  was  first  found  in  Licia.  The  tree,  says 
Garcia,  is  specially  abundant  in  Cambay,  also  in  the  lands  of  Bassein, 
Manora,  Mandwa,  Damun,  and  on  the  mainland  near  Goa.  The  pre- 
pared catechu  was,  he  says,  exported  in  abundance  to  Malacca  and 
China,  to  be  eaten  with  betel,  and  was  taken  as  a  medicine  to  Arabia, 
Persia,  and  Khorassan.  The  wood,  he  adds,  is  strong  and  heavy,  and 
is  used  for  pestles  and  clubs  for  husking  rice  (this  is  the  case  still). 
He  says  the  tree  has  flowers  but  no  fruit  (the  fruit  consists  of  pods). 

The  wood  when  cut  from  the  tree  was  boiled,^  and  the  preparation 
thus  obtained  was  mixed  with  the  flour  of  nachani  (?  ragi  or  murwd, 
Elusine  coroeana)  and  made  into  lozenges.  He  says  it  affords  a  very 
astringent  and  comforting  medicine,  good  for  fluxes  and  for  pains  in 
the  eyes,  and  that  it  strengthens  the  gums  and  teeth,  and  kills  the 
worm  in  them. 

He  shows  the  improbability  of  its  being  exported  in  bags  of 
rhinoceros  and  camel  skins,  as  Pliny  had  stated  to  be  the  case,  by  point- 
ing out  the  rarity  or  absence  of  these  animals  in  the  countries  where  it 
is  produced.  He  states  that  the  rhinoceros  was  called  gramdas  ^  {gandd\ 
and  that  in  Bengal  the  horn  was  used  as  an  antidote  to  poison,  and  that 
the  Nizam  would  give  200  times  its  weight  in  gold  for  true  unicorn 
horn. 

He  judiciously  adds  that  he  does  not  altogether  like  to  say  what 
he  has  heard  about  the  unicorn,  because  his  informants  were  not  them- 
selves eye-witnesses  of  what  they  related ;  but  admits  that  they  said 
that  it  was  to  be  found  between  the  Capes  of  Corrientes  and  Good  Hope, 

^  I  have  frequently  seen  this  prooess  in  operation.  See  "  Jungle  Life  in  India/* 
p.  61. 

'  Gandaty  as  quoted  by  Thonue  Bartholini,  **de  unicomn,"  Amsterdam,  1678, 
p.  167,  &c. 
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that  it  had  a  head  and  mane  like  the  sea-horse,  with  a  flexible 
hom  like  a  finger,  and  that  it  fought  courageously  with  elephants. 
He  relates  how  shavings  of  the  hom  saved  the  life  of  a  dog  poisoned 
with  arsenic,  while  another  dog  which  had  taken  half  the  amount  of 
arsenic  died.  [The  helief  in  the  hom  of  the  unicorn  being  an  antidote 
to  poison  is  still  prevalent  in  India.] 

[References. — Linsehoisn,  n.,pp.  65,  67  ;  BmUius  and  Piso^  lib.vi., 
cap.  iii.,  p.  92,  fig. ;  AinsUe,  i.,  pp.  64,  65,  and  590 ;  Fhukiyer  and 
Banbury,  pp.  218 ;  Khory,  p.  260.] 


coLLoaxrr  xxxn. 

Da  Ma^a  b  Noz. 

[Of  Mace  and  Nutmeg — ^the  pericarp  and  nut  of  Myristiea  firagrmuy 
Houtt.] 

The  mace  and  nut  are  called  respectively  hunapaUa  (bunya-pala)  and 
paHa  {pala)  in  the  Island  of  Banda  ;  jupatri  (jaipatri)  and  jaifol 
(jaiphal)  in  the  Deccan ;  hesbase  {basabasaha)  BudLjauniband  and  ysawi 
(JouEa-bovah)  by  Avicena  and  the  Arabs,  besides  which  there  are  many 
corrupt  names  used  by  Moors,  Arabs,  and  Turks. 

Qarcia  says  that  mace  was  unknown  to  Galen  and  Biosoorides  as 
well  as  to  other  Greeks,  and  also  to  Pliny.  That  maeir  as  described  by 
Galen  was  not  mace  is  certain  from  the  medicinal  qualities  he  ascribes 
to  it,  while  Dioscorides  said  it  was  the  rind  of  a  root.  Although 
Avicena  and  Serapion  knew  the  mace  and  nutmeg,  their  accounts  are 
not  free  from  confusion  owing  to  their  having  been  implicit  followers 
of  the  Greeks.'  He  says  a  preserve  of  mace  made  with  sugar  was 
pleasant  to  the  taste  and  smell,  and  was  considered  good  for  the  brain 
and  for  affections  of  the  brain  and  nerves,  and  that  mace  in  vinegar  was 
imported  in  jars  from  Banda,  and  was  eaten  as  a  salad.  He  describes 
the  beauty  of  the  trees  when  laden  with  the  bursting  fruity  which 
causes  the  exposure  of  the  red  mace. 

[Eeferences. — Macs  Piso  in  Mantissa  aromatiea,  p.  173,  fig. ; 
Clusius  {Acosta),  p.  23  ;  Linschoten,  n.,  pp.  84-86  ;  Ainslis,  i.,  p.  200 ; 
Fluckigsr  and  JSanbury,  p.  456  ;  Khory,  p.  468.] 

'  Fluekiger  and  Eanbwry  ('<  Phannaoogiaphia,"  p.  461)  quote  this  opinion  with 
approyal  from  Acotia,  but  he  merely  adopted  it  from  his  piedeoenor,  OareU 
deOrUL 
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COLLOQTJr  XXXIII. 

Da  IKAITKA  FTTBOlTiyA.,  ONDB,  8E  FALLA  d'qTTTBAS  HUITITS  G0UZA8,  QUB 
aAO  XBK06  MEDICDTAS,  E  SAO  DX  HIBTOBLi,  B  BOAS  FERA  AS  RABERKir 
▲leUMAS  FB880A8. 

[Of  the  purgative  manna,  in  which  (CoUoqny}  many  other  things 
are  spoken  of  that  are  not  medicinal,  but  are  historical  and  suitable  for 
some  persons  to  know.] 

[Manna  is  a  saccharine  exudation  from  the  manna  ash,  Fraxinui 
omui,  L.  It  is  found  in  Italy,  Sicily,  &c.,  extending  to  Asia  Minor. 
It  is  also  produced  by  various  other  trees.] 

Garcia  states  that  although  he  did  not  know  much  about  its  origin 
he  knew  of  its  good  effects.  Three  kinds  were,  he  says,  brought  from 
Hormuz,  from  the  province  of  TJsbeque  (Tartary).  One  called  xirquest 
or  xireast  {shirkisht)  was  a  kind  of  dew  or  gum  produced  on  quest 
trees ;  a  second  was  called  tiriumjuhim  or  trumgihim  (taranjuhin),  is 
produced  on  thorny  shrubs,  and  is  in  small  pieces  of  a  colour  between 
purple  and  red,  a  third  arrives  in  large  pieces  by  way  of  Bassora  mixed 
with  leaves,  and  resembles  that  of  Calabria ;  still  another  kind  reached 
Goa  from  Hormuz  in  leather  bottles :  it  resembled  congealed  honey. 

[ Ainslie  has  some  interesting  remarks  on  the  different  plants  which 
produce  Manna.  He  attributes  its  formation  in  the  natural  condition 
to  the  action  of  some  species  of  Coccus  (?)  ;  artificially  it  is  produced  by 
incisions  on  the  stems  of  the  plants  which  yield  it.] 

Linschoten's  remarks  on  this  subject,  as  in  so  many  other  cases, 
are  mainly  reproductions  of  Garcia's  statements. 

The  Colloquy  contains  some  observations  on  the  geography  of 
Persia  and  Thibet. 

[Eeferences. — Clusius  {Acosta\  p.  15 ;  lAnseluiteny  n.,  p.  100; 
Ainslie,  i.,  p.  208 ;  Fluckiger  and  Eanlwry,  p.  366 ;  Khory,  p.  378.] 

COLLOQUY  XXXIV. 
Dab  Mangas. 

[The  Mango,  Mangifsra  indica,  Linn.] 

Garcia  extols  the  mango  fruit  above  all  the  fruits  of  Portugal.  He 
says  those  of  Hormuz  are  so  good  that  when  they  are  in  season  no 
other  kinds  of  fruit  can  be  sold,  save  to  those  who  cannot  pay  the  high 
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prioe  demanded  for  the  mangos.  The  mangos  of  Gajarat  were  well 
flaroured,  thongh  small ;  those  of  Balaghat  were  larger  and  delidonB, 
especially  those  of  Ghacana  (Ghakan),  and  Qoidar  (Chandor  ?),  Madan- 
ager  (Ahmednagar),  Dultabado  (Daulatabad) ;  those  of  Bengal,  Pegiu 
and  Malacca  were  also  very  good.  Garcia  says  he  had  a  tree  in  his 
island  of  Bombay  («m  CoUoqny  xzn.)  which  yielded  two  crops  of 
fruit,  one  early  in  the  year  and  another  in  May. 

Parenthetically  he  mentions  that  the  orange  and  its  allies  in  India 
were  better  than  those  of  Portugal. 

The  Colloquy  contains  an  account  of  the  Banians  and  Brahmins, 
and  the  well-known  hospitals  for  sick  animals  in  Cambay.  Beference 
is  made  to  the  often  confusing  fact  that  the  term  India  was  frequently 
applied  by  the  Ancients  to  Ethiopia  (t.^.  Africa).  Garcia  explains 
the  origin,  and  defines  the  proper  limits  of  India.  There  is  also  a 
curious  discussion  as  to  the  origin  of  the  term  Farangi  used  in  the  East 
for  Europeans. 

[References. — Clusius  {Acosta)^  p.  68 ;  Bontius  and  Piso^  lib.  vi., 
cap.  v.,  p.  94 ;  Limehoten^  n.,  pp.  23-26 ;  Ehary,  p.  226.] 


COLLOQUY  XXXV. 
Da  MAnQABTTA,  on  Aljopab,  b  no  Chakco  ;  noimB  sb  buz  o  qub  chajcakos 

MAnEEPEROLA. 

[Of  the  pearl  or  seed  pearl,  and  of  the  shell  of  which  is  made  what 
we  call  mother-of-pearl.] 

CeHoAp&rla  in  Spanish,  and  p&rola  in  Portuguese,  the  small  kind 
being  called  ay'ofar  in  both  languages  (from  the  Arabic  aljauhar?) ; 
fifi»0  in  Latin  for  the  large,  and  magarita  for  the  small ;  lulu  in  Arabic ; 
mote  in  Persia  and  India ;  motu  in  Malabar. 

He  says  perla  and  perola  are  from  the  Latin  prefero  or  prefirei, 
because  it  has  the  pre-eminence ;  unto  because  it  is  unique.  He 
derives  the  Arabic  name  from  Jul/ar^  near  the  Strait  of  Hormuz,  a  place 
where  it  is  found,  not  as  above,  from  jauhar,  jewel,  which  is  now 
the  commonly  given  though  perhaps  less  correct  derivation. 

He  mentions  the  principal  localities  in  the  Persian  Gulf  and  off  the 
coast  of  Ceylon  where  pearls  are  obtained.  He  relates  that  the  King 
of  Portugal  spent  more  than  the  profits  of  the  Ceylon  fishery  on  the 
support  of  over  50,000  Christians. 
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Inferior  pearh  were  obtained  in  China  and  Borneo.  He  refers  to 
those  brought  from  America  as  wanting  in  roundness  and  having  dead 
waters.  The  largest  pearl  from  Cape  Comorin  which  he  had  seen 
weighed  100  grains  of  wheat,  or  25  quilaies  (carats) ;  it  was  valued  at 
1500  onaados  («  £212).  Pearls  were  cleaned  and  polished  with 
pounded  rice  and  salt. 

[References. — LiiuehoUn,  n.,  pp.  133-136 ;  Ainslie,  i.,  pp. 
292-297.] 

COLLOQUY  XXXVI. 

Do  MXTBGO,  MelIo  da  l2n)IA,  A  aXTE  Cl  CHAMAMOS  FaTEGA. 

1 .  [Iftin^a,  green  gram,  seeds  of  Phaseolui  tnunffo,  Linn.] 

It  is  called  meze  by  Avicena,  cap.  489,  and  mes  by  Belumense ; 
but  it  should  be  pronounced  mex. 

The  Colloquy  contains  very  little  on  this  subject  save  that  it  is  said 
that  the  tnunga^  as  is  well-known  to  be  the  case  still,  is  given  to  horses : 
and  that  the  Oujarati  and'Deccani  physicians  give  fever  patients, 
after  ten  or  fifteen  days'  fasting,  the  water  of  boiled  munga,  and  after- 
wards the  husked  seed  itself  cooked  like  rice,  on  which  diet  a  patient 
accustomed  to  generous  food  is  liable  to  starve.  It  occurs,  he  says,  in 
Palestine. 

2.  [PaUea^  the  Indian  Melon,  perhaps  the  water  melon,  Oitrullus 
vufyaris.'] 

CaHedpaieea  by  the  Portuguese ;  batiee  indi  {hdttihh)  by  the  Persians 
and  Arabs,  and  by  Avicena. 

The  term  pateca  is  generally  understood  to  be  the  water  melon,  but 
Ckffcia's  description  of  the  plant  as  being  tall  and  not  spreading  over 
the  ground,  and  that  the  leaves  are  unlike  those  of  melons,  makes  me 
incline  to  the  supposition  that  he  means  the  papaya^  Carica  papaya^  L., 
which  was  introduced  from  the  West  Indies.  However,  the  black 
seeds  agree  best  with  those  of  the  water  melon,  as  the  seeds 
of  the  papaya  are  grey,  and  Delavalle^  says  that  Garcia  does  not 
mention  the  papaya  because  it  had  not  then  been  introduced  from  the 
West  Indies.  Qarcia  commends  ikepateea  in  choleraic  fevers,  and  as 
a  diuretic.    Euano  expresses  great  approval  of  it  as  a  fruit. 

[Eeferences. — Ziruehoten,  n.,  p.  35 ;  Ainslie,  i.,  p.  216.  The 
papaya  is  figured  by  Bontius  and  Fiso,  lib.  vi.,  cap.  vi.,  p.  96.] 

^  English  Tranalation,  London,  1665,  p.  69. 
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COLLOQUY  XXXVII. 

D06  MlBOBOLAirOS. 

[Indian  Almond — T&rminalia  eaiappa,  linn ;  T.  hetterica^  Boxb., 
and  T.  ehehtda,  Betz.,  also  Phyllanthus  emhliea^  Linn.] 

Oarcia  says  these  were  not  the  ^^miroholanos**  of  Dioscorides,  Galen, 
and  Pliny,  who  gave  that  name  to  nntmegs.  Called  deUgi  by  Aricena, 
and  aliligi  by  Serapion ;  deUgi  is  the  generic  name  used  for  all  the 
varieties  by  the  Arabs,  and  for  the  ''  citronos  "  as/2ir,  the  *'  Indios " 
a^uaty  the  ''  queblos"  quehdgi^  the  *'  belericos  "  Meregi^  the  ''  emhli- 
cos'-  emhilgi. 

Onr  author  definitely  states  that  there  were  fiye  different  kinds, 
produced  from  as  many  trees,  all  of  which  were  wild  in  different  parts 
of  the  country.  It  is  now,  however,  known  that  some  of  the  recog- 
nised varieties  owe  their  differences  to  their  being  at  different  stages 
of  maturity. 

The  variety  principally  exported  to  Portugal  was  from  Dabul  and 
Cambay,  the  reason  being  that  the  further  north  the  fruits  were 
obtained  the  less  subject  were  they  to  putrefaction. 

In  Gk>a  the  ''  citronos  "  variety,  which  is  round  and  purged  choler, 
was  called  by  the  people  ararey  the  "emblicos"  anvaU,  the  ''Indios" 
reiarwaUy  the  **  belericos  "  gotim^  the  "  queblos,"  which  were  found  in 
Bisnager,  Cambay,  and  Bengal,  aretea.  The  *'  emblicos  "  or  anvaie  was 
used  for  a  pickle,  and  for  tanning  leather,  and  dyeing.  He  compares 
truly  enough  the  leaf  of  this  variety  {Phyllanthus)  to  a  fern.  The  other 
varieties  were  used  in  decoctions  as  purges,  and  also  as  conserves. 
Other  details  of  their  medicinal  properties  are  also  given  in  this 
Colloquy. 

[Beferences. — Clusius  (Aeosta),  p.  89;  Zinsehoten,  pp.  123-6 ;  Bantius 
and  PisOy  lib.  vi.,  cap.  xziv.,  p.  109,  fig. ;  Ainslis^  i.,  pp.  236-241, 
n.,  p.  128;  Khory,  pp.  294-301.] 

COLLOQUY  XXXVm. 
Das  MAKeosTJBs. 

[The  Hangosteen,  fruit  of  Oareinia  numgostana^  GsBrtn.,  called  in 
Bombay  mdngusatinaJ] 

Garcia  does  not  appear  to  have  been  personally  acquainted  with  this 
fruit,  never  having  tasted  it,  and  not  being  aware  of  its  medicinal 
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properties,  which  are  chiefly  sitaated  in  the  astringent  rind ;  <4t  affords 
a  common  and  nsefol  remedy  in  dysentery  and  diarrhoea  "  (according 
to  Dr.  E.  N.  Khory). 

Garcia  states,  from  hearsay,  that  the  tree  is  about  the  size  of  the 
nntmeg-tree,  with  leayes  like  those  of  the  laurel,  and  that  it  is  a 
native  of  Malacca.  His  description  of  the  fruit  itself  is  in  the  main 
correct. 

[References. — Zifuehoteny  n.,  p.  34;  Boniius  and  Piso^  lib.  vi.^ 
cap.  xxyiii.,  p.  115,  fig. ;  Khory ^  p.  170.] 


COLLOQUY  XXXIX. 
Do  NseuKDo  ou  Sahbali. 

[The  leaves  and  whole  plant  of  Vitex  neyundo,  Linn.] 

Called  negundo  generally ;  samhali  {shamhdlu)  in  Balaghat ;  noche 
in  Malabar. 

Garcia  describes  it  as  affording  a  drug  so  efficacious  for  fomen- 
tations in  rheumatic  pains,  &c.,  that  it  almost  ruins  the  doctors' 
practice.  He  says  it  was  recommended  to  a  chaste  governor  by  an 
old  apothecary,  who  mistook  it  for  the  Spanish  agnocasto,  as  an  anti- 
aphrodisiac. 

[References. — Cluaiw  {Aeo8ta\  p.  61  ;  Ainslie,  n.,  pp.  252-3 ; 
Mory,  p.  430.] 

COLLOQUY  XL. 

Do   NiHBO. 

[The  Nim  or  Bakdnd  tree,  Azadiraehta  indiea,  Juss.  or  Jfeha 
indiea,  Brandos.] 

Garcia  says  that  the  leaves,  bruised  and  mixed  with  lemon  juice, 
have  a  marvellous  healing  effect  when  applied  to  sores.  An  oil  ob- 
tained from  the  fruit  was  used  in  nervous  affections,  and  the  juice  of 
the  leaves  as  an  anthelmintic. 

This  well-known  tree  possesses  many  medicinal  properties  besides 
those  mentioned  by  Garcia. 

[References. — Clusius  {Aco»ta),  p.  63 ;  Bontius  and  Piso,  lib.  vi., 
cap.  ix.,  p.  99,  fig. ;  AinsUe,  i.,  p.  453 ;  Fluekiger  and  Hanhwry^  p. 
135;  JOory,  p.  211.] 
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COLLOQUY  XLI. 

Do   AxFXlO,    DITTO    AS8IM   COBBOMPBOIDllCSNTJB   POBQUB   O   SKU 
HOIOB  ±    ''OPIO." 

[Of  the  Amfiao  corraptly  bo  called,  since  its  correct  name  Ib 
opium.] 

[Opium,  the  prepared  juice  of  Fapaver  somnifirum,  Linn.] 

Called  ofium  or  afium  by  the  Arabs  and  Moors,  who  altered  the 
opium  of  the  Greeks  by  putting  /  for /?.  A  small  variety  was  called 
eaxeux  by  the  Arabs. 

Qarcia  says  there  are  many  different  kinds ;  that  from  Cairo,  which 
is  white,  is  called  meoeri  (misseri) ;  that  from  Aden  and  other  locaUties 
in  the  Bed  Sea  is  black  and  hard ;  that  from  Cambay  (grown  in 
Malwa,  which  is  still  a  centre  of  poppy  cultivation),  Mandwa,  and 
Chitor  is  soft  and  yellow :  the  prices  of  these  varieties  vary  with  the 
localities  according  as  they  happen  to  be  usually  eaten. 

Oarcia  describes  the  reason  why  opium  is  so  much  used  by  the 
natives,  but  adds  that  if  taken  in  excess  it  is  liable  to  produce 
impotence.  The  usual  amount  taken  daily  was  from  20  to  50  grains 
of  wheat  in  weight ;  but  a  certain  Ehorasani,  Secretary  of  the  Kizam, 
ate  three  tollahs  and  a-half,  or  ten  crwutdoi^  weight  every  day,  and 
notwithstanding  that  this  produced  stupor,  he  was,  when  roused,  a 
most  able  and  learned  man. 

[References. — Cluiiui  (Aeosta),  p.  12;  Linsehoien^  ^-f  V'  ^^^' 
Bonttui  and  Fiio,  lib.  iv.,  p.  41 ;  Ainslie,  i.,  p.  271 ;  FlucUger  and 
ffanhury^  p.  40  ;  Khory^  p.  145.] 

COLLOQUY  XLIL 

Do  PAO  DA.   COBBA  X  A   DB  TBES  llAITEinAS. 

[Snake-wood,  three  kinds.] 

The  identity  of  these  is  very  doubtful,  as  the  descriptions  are 
rather  vague.  It  is  possible,  however,  that  they  may  be  identical  with 
the  following : — 

Coceulus  acuminatui^  D'C. 
Simidesmui  indtcua,  K.  Brown.^ 
Stryehnos  eolubrina,  Linn. 

^  See  Fluekiger  and  Sanburif,  p.  379,  n. 
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The  three  kinds  are  obtained  in  Ceylon ;  the  most  esteemed  is 
called  there  rannetul  (  Coeeultu  sp.)  It  is  a  shrub  which  grows  to  two  or 
three  palmos,  &c. :  a  full  description  of  the  plant  is  given.  It  is  the 
root  which  is  used  both  in  cordial  and  applied  externally  to  snake 
bites.  The  second  is  a  thorny  tree  resembling  the  pomegranate,  but 
€limbs  on  other  trees.  Of  it  the  wood,  bark,  and  root,  constitute  the 
drug.  This  is  probably  the  Memidesmui  or  Indian  sarsaparilla.  Of 
the  third  kind,  Stryehnosj  the  leaves  are  said  to  be  not  green  but  are 
thin  and  long,  and  speckled  white  and  grey,  with  white  and  black 
spots,  and  the  branches  are  thin  and  spread  over  much  ground.  The 
roots  were  black,  and  both  roots  and  wood  were  esteemed  as  affording 
an  antidote  to  poison. 

The  virtues  of  these  plants  were  first  discovered,  according  to 
€brcia,  by  observing  that  a  small  animal,  the  quil  or  quirpele  (for  the 
Tamil  kiri  or  kirrippillei^  i.e.  mongoose),  was  in  the  habit  of  eating 
them  and  anointing  itself  with  the  juice  whenever  it  fought  with  the 
cobra.  The  Colloquy  contains  an  account  of  such  a  contest.  As  is 
well  known,  a  belief  in  the  mongoose  obtaining  immunity  from  snake 
bites  by  eating  some  plant  is  stiU  prevalent. 

Garcia  says  the  wood  was  used  for  worms,  smallpox,  measles,  and 
cholera  (mardexi)  ;  also  to  eradicate  severe  fevers. 

He  suggests  the  possibility  of  the  poison  for  darts  used  in  Malacca 
(i.e.  Borneo  ?)  being  prepared  from  the  Fao  da  Cobra. 

[Keferences. — Chmus  {Aeosta)^  p.  50;  Ztiuchoten,  n.,  p.  104; 
Fluekiger  and  Eanhury^  p.  379  n. ;  Kkory,  pp.  139,  397,  and  399.] 

COLLOQXJT  XLni. 

(1)  Da  pedba  diamo,  (2)  da  pbbba.  Asiuekia,  (3)  e  da  pedba 
Cevab. 
(1)  The  Diamond- 
Names  Adamans  (for  Adamas)  in  Latin ;  Diamantes  in  Spanish ; 

Dtamas  in  Portuguese;  AlmM  (i.e.   Almas)  by  Arabs  and  Moors; 

Ira  (i.e.  Mira)  in  the  places  in  India  where  it  is  found ;  Itam  (i.e. 

Itanj  Malay,  from  IKntem,  Javanese)  in  Malaia  (which  here  stands  for 

Borneo). 

Buano  quotes  Pliny,  in  support  of  the  view  that  the  diamond  is 

superior  to  all  other  precious  stones,  after  which  follow  the  pearl, 

emerald,  and  ruby.     Ghurcia,  however,  says  that  the  emerald  and  then 

the  ruby,  bulk  for  bulk,  rank  before  the  diamond  in  India,  and  he  points 
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out  that  the  loadstone,  though  it  has  many  more  yirtnes,  is  sold  bj 
Cambay  moos  (i.e.  mands)  equal  to  26  pounds,  while  the  emerald  is 
sold  by  ratis^  equal  to  3  grains  of  wheat,  while  the  other  stones^  which 
in  Europe  are  sold  by  quilates  (i.e.  carats),  equal  to  four  grains,  are  in 
India  sold  by  mangelis,  equal  to  five  grains.^ 

Qarcia  scouts  the  idea  of  the  diamond  being  a  poison,  referring  as 
a  proof  to  the  fact  that  the  black  servants  sometimes  conceal  diamonds 
by  swallowing  them.  He  says  the  natives  were  in  the  habit  of  intro- 
ducing pounded  diamonds  with  a  S3rringe  in  cases  of  stone,  but  had 
relinquished  the  practice  in  consequence  of  the  belief  in  its  being  a 
poison. 

He  says  diamonds  are  found  in  two  different  localities  in  Bisnager 
(i.e.  Yijayanagar),  and  that  all  stones  of  30  mangelis  and  upwards  in 
weight  are  the  property  of  the  £ing.  Another  rock  or  mine  with  smaller 
stones,  but  of  better  quality  (called  diamonds  of  the  old  rock),  is  situated 
in  the  Decam  (i.e.  Deccan)  in  the  territory  of  Imadiza'  (i.e.  Ahmad 
Bhah),  called  by  the  Portuguese  Madre  Maluco  (i.e.  Ahmed-i-mulk,  the 
country  of  Ahmad  ;  or  Ahmad  Malik,  the  chieftain  Ahmad),  and  they 
were  sold  at  a  market  of  good  repute  in  the  Deccan  called  Lispor 
(EUichpur,  the  old  capital  of  Eerar).  The  iwifes^  or  diamonds  having 
natural  crystalline  forms,  were  exported  thence  by  merchants  to  Goa 
and  even  to  Bisnager,  where  they  sold  for  better  prices  than  the 
amorphous  diamonds  which  were  found  in  that  region. 

Another  source  of  diamonds  was  situated,  according  to  Garcia,  in  the 
Strait  of  Tanjampur,  in  Malacca.  This  indication  of  locality  has  been 
a  source  of  great  confusion,  and  is  the  original  cause  of  the  erroneous 
statement  repeated  in  almost  every  work  on  precious  stones  that 
diamonds  used  to  be  found  in  Malacca.  Here,  however,  Malacca 
stands  for  Borneo,  and  Tanjampur,  the  Taniapura  of  Linschoten,  for 
Tandjong  Pura,  an  old  capital  of  Matan,  on  the  West  Coast  of  Borneo. 
He  says  the  diamonds  from  this  locality  were  good,  though  small,  but 
were  very  heavy.' 

^  Taking  the  quilat  or  carat  as  equal  to  3*174  Troy  grains  the  rati  would  be 
2*38  and  the  mangeli  3*97.  Fxx)m  Tavermer,  who  wrote  nearly  100  years  later, 
and  used  Florentine  carats,  I  deduce  a  value  for  the  (pearl)  rati  of  2*66,  and  for 
the  Goa  mangeli  3*8  Troy  grains ;  elsewhere  the  mangeli  was  heavier. 

'  This  mine  was  most  probably  situated  at  Wairagarh,  the  Beiragarh  of  the  Ain 
Akbari  {»ee  ''Economic  Oeology  of  India,"  p.  37)— an  ancient  mine  which  ii 
known  to  have  been  taken  possession  of  by  Ahmad  Shah  in  1425. 

'  The  same  is  related  also  by  Cesar  Frederick  of  the  diamonds  of  lawa, 
i.e.  Borneo.  See  <'  Tavemier's  Travels,*'  English  translation  by  Y.  Ball,  vol.  il, 
p.  462. 
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(Garcia  says  crystal  (i.e.  quartz)  is  not  fonnd  in  India,  because 
it  needs  a  much  colder  climate,  such  as  Germany,  for  its  formation : 
thia  is,  however,  a  fable.  Rock  crystals  of  great  size  are  well  known 
from  certain  localities  in  India,  and  indeed,  as  might  be  supposed,  the 
mineral  is  very  widely  distributed. 

Beryl  is,  however,  he  says,  found  in  India,  and  in  such  large 
pieces  that  pitchers  and  vases  are  made  from  it,  and  for  one  of  the 
former  he  gave  200  enaados^  or  about  £28  6«.  8i.  Large  beryls  do 
occur  in  India,  but  it  may  be  that  here  he  was  ref  eixing  to  vessels 
made  of  Jade  (see  next  Colloquy).  He  says  that  beryl  occurred  in 
Bisnager,  Gambay,  Martaban,  Pegu,  and  Ceylon,  but  that  in  the  three 
last  diamonds  do  not  occur,  which  is  quite  true. 

He  contradicts  the  story  mentioned  by  Euano  that  the  diamond 
cannot  be  broken  by  a  hammer,  and  recommends  him  not  to  try  the 
experiment  with  valuable  stones.  He  says  that  diamonds  cannot  be 
pierced,  though  some  are  so  hard  that  they  will  scratch  others,  and  the 
diamond  point  may  be  used  to  test  whether  a  stone  is  a  genuine 
diamond  or  not.  There  are  numerous  instances  of  diamonds  being 
engraved,  and  I  think  diamonds  have  been  occasionally  bored  too.  He 
adds : — "  The  story  of  it  being  softened  by  the  blood  of  the  goat  is  a 
fable  taken  from  seeing  it  break  the  stone  in  the  bladder  and  kidneys. 
I  have  tried  the  experiment  with  diamonds  and  found  that  they 
remained  just  as  if  nothing  had  been  done  to  them." 

Elsewhere^  I  have  shown  that  this  fable,  which  was  known  to 
Pliny,  probably  originated  in  the  bloody  sacrifices  connected  with 
diamond  mining,  which  sacrifices,  moreover,  have  furnished  the  expla- 
nation of  the  meat  thrown  into  the  diamond  valley,  which  is  the 
leading  idea  in  the  stories  of  Marco  Polo,  Sindbad,  and  others. 

As  to  the  size  which  diamonds  attain  he  says  there  are  some  in 
India  larger  than  four  hazel-nuts.  The  two  largest  he  saw  weighed  1 40 
mangelU  (i.e.  175  carats),  and  120  mafigelU  (i.e.  150  carats).  He 
had  heard  of  one  being  in  the  possession  of  a  man  who,  however,  denied 
it,  weighing  250  mangelU  (i.e.  312^  carats).  Further,  he  had  been 
told  by  a  man  worthy  of  credit  that  he  had  seen  one  at  Bisnager  which 
was  as  large  as  a  small  hen's  egg.  He  relates  as  strange  that  diamonds 
should  appear  to  grow  rapidly  in  amine  if  searched  for  after  two  years* 
rest.  The  true  explanation  of  this  is  that  weathering  by  breaking  up 
the  hard  crusts  which  envelop  the  diamonds  brings  them  to  lig^t. 

i  «<  Diamonds,  Coal,  and  Gold  of  India,"  Trilbner,  1881,  p.  134. 
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He  Bununarily  disposeB  of  the  myth  that  diamond  cannot  cat  lead  on 
account  of  the  mercury  in  it. 

Euano  having  asserted  that  one  Francisco  Tamara  says  that  there 
are  diamonds  in  Fern,  Oarcia  replies  that  he  does  not  know  as  to  the 
truth  of  the  statement,  but  adds  that  the  same  author  tells  fables 
about  Indian  diamonds. 

''  He  says,  for  instance,  that  serpents  keep  watch  over  the  diamonds, 
in  order  that  no  one  should  take  them,  but  that  if  persons  having 
diamonds  in  their  hands  throw  down,  at  some  distance  away,  meat 
prepared  in  a  certain  way,  the  serpents  will  eat  it,  and  these  persons 
may  then  take  the  diamonds  at  pleasure.  It  would  be  well  if  Francisco 
de  Tamara  wished  to  relate  fables  that  he  would  do  so  about  his  own 
Indies  and  not  about  ours." 

Garcia  then  contradicts  statements  by  Fliny  as  to  the  occurrence  of 
true  diamonds  in  Arabia,  Cyprus,  and  Macedonia — [The  repoit  as 
regards  Arabia  probably  originated  in  diamonds  from  India  being 
obtainable  as  merchandise  in  the  marts  of  that  country.  The  Cyprian 
and  Macedonian  stones  were  obviously  not  true  diamonds] — after  which 
come  the  following  passages : — 

JRuano.  It  is  said  that  all  diamonds  attract  iron,  and,  what  seems^ 
most  strange  to  me,  it  is  also  said  that  the  loadstone  will  not  attract 
iron  when  the  diamond  is  near. 

Osta.  This  about  the  diamond  attracting  iron  you  would  see  was 
wrong  if  you  tried  the  experiment,  and  the  notion  that  the  loadstone 
will  not  attract  iron  when  the  diamond  is  near  is  quite  without  found- 
ation. I  have  tried  the  experiment  before  many  people,  both  with 
diamonds  of  the  *^  old  rock  "  and  diamonds  of  the  '^  new  rock,"  and  if 
you  desire  it  I  will  try  it  before  you.  It  is  not  unreasonable  that  the 
other  properties  ascribed  to  this  stone  may  be  true.  For  it  is  right 
that  the  stone  which  Qod  created  to  be  so  invincible  should  have  the 
properties  they  mention,  although  the  saying  that  if  it  be  placed  under 
the  head  of  a  sleeping  woman  without  her  knowing  it  she  will  on 
awaking  embrace  her  husband  if  he  be  faithful,  but  fly  from  him 
if  he  be  not.  I  cannot  believe,  although  I  am  told  that  authors  of  re- 
pute state  it  as  a  fact,  because  the  same  property  has  been  ascribed 
to  certain  herbs,  which  we  know  to  be  mere  superstition.  But  one  thing 
I  will  tell  you,  which  I  have  seen  in  very  fine  diamonds  of  the  **  old 
rock,"  and  that  is,  that  when  rubbed  together  they  will  adhere,  and  in 
such  a  manner  as  not  to  come  apart.  The  diamond  when  heated  will 
also,  as  I  have  seen,  lift  up  a  piece  of  straw  like  amber.    These  thiaga 
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I  have  seen,  as  yon  may  if  you  wish,  and  therefore  I  believe  them. 
Although  some  writer  shows  how  to  counterfeit  stones  I  will  not  tell 
it  to  you,  as  it  is  not  fit  work  for  a  philosopher,  much  less  for  a  theo- 
logian. This  writer  shows  how  to  make  diamonds  from  water  sapphires, 
but  after  all  they  are  but  sapphires,  and  not  diamonds,  although  they 
appear  like  them. 

(2)  Da  pedra  Armenia. 

[Armenian  stone.]  As  the  identity  of  this  stone  is  a  point  of  some 
interest,  I  quote  the  whole  of  the  passages  referring  to  it  here : — 

R.  Because  all  this  discourse  must  not  be  on  things  foreign  to 
physic,  I  wish  you  to  tell  me  whether  you  have  seen  the  Armenian 
stone  in  these  countries.  We  hare  not  got  it  in  Europe,  although  the 
lapie  loMuli^  is  found  in  many  places. 

0.  I  will  order  the  Armenian  stone  to  be  brought  here.  Girl,  give 
me  that  key ! 

8.  Here  it  is. 

0.  Open  the  parcel  of  large  stones. 

8.  There,  it  is  open. 

0.  Now  you  see  the  Armenian  stone. 

R.  They  hare  many  marks  that  you  speak  of ;  for  although  they 
have  something  blue  about  them,  yet  they  are  bright  green.  But  how 
do  you  know  that  they  are  Armenian  stones  ? 

0.  The  Moors,  the  great  physicians  who  cure  the  Nizamoxa,  gave 
me  these  stones,  and  they  use  them  to  drive  away  melancholy.  These 
stones  are  called,  in  Arabic,  Hager  Artnine,  which  is  the  same  as 
Armenian  stone,  I  asked  where  they  were  to  be  found,  and  was  told  in 
TJltabado,  a  well-known  city  of  Balagate.  I  asked  also  whether  they 
were  found  in  Turkey  or  Persia  and  heard  that  they  had  been  seen 
there,  but  only  in  very  small  quantities.  The  Moors  did  not  know 
whether  the  stones  came  from  Armenia  or  not.  I  may  say  that  this 
medicine  purges  very  little,  as  I  have  found  from  experiment.  I  have 
asked  many  Armenians  here  in  India  whether  these  stones  were  found 
in  their  country,  but  they  could  not  tell  me. 

[I  am  inclined  to  believe  that  this  Armenian  stone,  which  is  men- 
tioned by  many  early  writers,  was  either  Azurite  combined  with 
Malachite  or  a  green  variety  of  Turquoise,  known  as  Callainite,  which 
is  found  at  Nishapur,  in  Persia  and  a  few  other  localities,  but  has 
not  been  recorded  from  India.] 

^  Perhaps,  rather,  berg-hlaa  or  lazuUte?  as  the  true  lapit  lasuH  is  of  very  rare 
occmrenco. 
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The  Arabians  held  it  in  the  highest  esteem,  saying  **  it  cores  all 
diseases  of  the  head  and  heart.  Worn  on  the  fingers  in  a  ring  it  hrings 
about  happiness  of  mind,  dispels  fear,  ensures  victory  over  enemies,  tnd 
removes  all  risk  of  getting  drowned  or  being  struck  with  lightning, 
or  of  being  bitten  by  snakes  or  scorpions." 

The  city  of  XJltabado,  mentioned  above,  was  the  well-known  city 
of  Daulatabad  in  the  Deccan,  where  the  mineral  was  probably  on 
sale.^ 

(3)  Dapedra  Cwa/r. 

[Loadstone].  The  following  quotation  is  also  of  sufficient  interest 
to  be  given  in  full : — 

R.  The  loadstone  is  a  very  common  thing,  and  I  wish  to  ask  you 
what  you  know  about  it,  because  Laguna  and  others  say  that  it  is  a 
poison  and  that  it  makes  men  mad. 

0.  The  loadstone  does  not  make  men  mad,  nor  is  it  a  poison ;  it  is 
believed  by  the  natives  that  taken  in  small  quantities  it  prevents  them 
from  growing  old,  and  preserves  their  youth.  The  King  of  Ceylon,  for 
instance,  when  an  old  man,  ordered  little  pots  of  this  stone  to  be  made, 
in  order  that  food  might  be  prepared  in  them  for  him. 

R.  How  do  you  Imow  this  ? 

0.  The  story  is  very  well  known.  Isaac  of  Cairo  told  it  to  me, 
and  he  it  was  who  was  ordered  to  make  the  pots.  This  Isaac  is  a  Jew, 
who  carried  to  Portugal  the  news  of  Sultan  Badur's  death. 

R.  Antonio  Musa  says  that  the  Portuguese,  who  sailed  to  Calicut, 
found  there  ships  with  wooden  nails,  and  made  thus  on  account  of  the 
mountains  of  loadstone  that  they  might  attract  iron  nails. 

0.  This  is  not  true,  for  the  Portuguese  never  saw  such  a  thing.  In 
Calicut  and  along  all  this  coast  there  are  more  ships  made  with  iron 
nails  than  with  wooden  ones.  It  is  true  that  in  the  Maldive  Islands 
there  are  ships  with  wooden  nails,  but  the  reason  is  that  the  natives 
do  not  care  to  spend  the  money  for  iron  ones. 

R.  It  is  said  also  that  the  loadstone  mines  are  closely  connected 
with  iron  mines,  and  from  that  circumstance  the  loadstone  attracts 
iron. 

0.  It  is  no  such  thing,  for  the  loadstone  oi^curs  in  many  places 
where  there  is  no  iron. 

R,  One  Pariense,  a  philosopher,  says  that  the  loadstone  attracts 
iron  by  virtue  of  a  property  that  is  placed  in  it  in  order  that  it  should 

^  See  Zintchotmy  n.,  p.  144,  n.  7,  for  early  references,  &c. 
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move  to  the  stone  and  therefore  the  loadstone  does  not  weigh  more 
with  much  iron  than  it  does  with  little. 

0«  I  and  others  have  found  by  experiment  that  this  is  not  true  ; 
but  you  must  therefore  not  be  astonished,  because  man  cannot  penetrate 
into  ererything. 

[Readers  will  probably  remember  that  Sindbad  teUs  the  same  story 
as  Uiat  quoted  above  from  Antonio  Musa,  which  proyes  that  the 
properties  of  the  loadstone  were  observed  at  an  early  period.  And  in 
conjunction  it  may  be  mentioned  that  as  a  matter  of  fact  enormous 
deposits  of  magnetic  iron  occur  in  several  parts  of  India,  especially  in 
southern  India.  Garcia  does  not  appear  to  have  known  that  loadstone 
is  an  ore  of  iron.  His  experimental  demonstration  of  the  myth,  as 
also  of  others  elsewhere,  marks  a  stage  of  progress.  The  explanation 
by  Fariense  the  philosopher  is  delicious.] 

COLLOQUY  XLIV. 
Dab  pbdbas  vrbciobab,  qub  sao,  bauba,  jAcnrro,  gbavada,  bubi, 

MEDieDTASS. 

[Concerning  medicinal  precious  stones :  the  sapphire,  jacinth  (or 
hyacinth),  garnet,  and  ruby.] 

R.  Now  let  us  speak,  for  it  is  most  necessary  to  physic,  of  the 
precious  stones  which  enter  into  compounded  medicines  and  electu- 
aries. 

0.  1  can  only  tell  you  of  the  medicinal  stones  which  are  found  in 
India,  for  if  we  were  to  speak  of  all  kinds  we  should  never  come  to  an 
end.  Indeed,  I  only  spesJc  of  such  as  enter  into  the  electuary  oi^emis, 
commonly  caHeAfragmentaprecosia. 

i2.  Tell  me  of  these  now,  and  afterwards  I  will  ask  you  some 
questions  about  other  stones. 

0.  I  will  do  so  in  a  few  words — and  yet  it  is  more  necessary  to 
advise  you  to  take  away  ten  erusutdos  worth  of  these  other  stones,  in 
order  to  give  them  to  the  apothecaries  of  Castile,  that  they  may  hence- 
forth buy  the  genuine  stones — and  they  are  not  so  dear.  The  first  ia 
the  sapphire,  a  stone  that  deserves  to  be  rated  very  highly,  though  it 
is  bought  for  little  money.  The  blue  colour  of  this  stone  is  very 
agreeable  to  the  sight.  There  are  two  kinds  of  it,  one  very  dark  and 
the  other  very  light.  The  latter  kind  we  call  sqfira  de  agtM  (water 
sapphire),  and  it  is  not  of  a  very  great  price.  Sometimes  the  lighter 
stones  are  mounted  with  a  certsdn  foil,  which  makes  them  appear  so 
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much  like  diamonds  that  some  people  are  deceiyed.  Both  of  these 
kinds  are  found  in  Calient,  in  Cananor,  and  in  many  parts  of  the 
kingdom  of  Bisnager.  Those  fonnd  in  Pegu  are,  howerer,  much  better, 
and  those  found  in  Ceylon  best  of  all.  But  although  these  stones  are 
so  pleasant  to  the  eye,  you  will  never  find  one,  howerer  big  and  dear 
and  good  in  water,  that  comes  up  to  one  thousand  eruModot  or  one 
thousand  pardaos.  This  I  say  from  what  I  have  heard  in  these 
oountiies.  When  you  go  to  Cochin  you  can  buy  in  Calicut  and  in 
Cananor  any  quantity  of  the  pieces  that  remain  after  the  stones  are 
out,  and  whole  stones  too,  for  they  cost  rery  little  money.^ 

R.  Tell  me  about  jacinths  and  garnets. 

0,  Of  these  there  is  such  an  abundance  that  you  will  need  but 
little  money  to  buy  a  bagful  of  them.  You  will  find  many  in  Calicut 
and  in  Cananor.  The  cut  stones  are  sold  at  the  rate  of  a  eorja  (that  is 
a  score)  for  a  vintem^  and  the  uncut  ones  very  much  cheaper.  The 
garnet  is  found  in  such  abundance  not  only  in  tiiese  countries,  but  also 
in  all  the  lands  of  Cambaia  and  of  Balagate,  that  it  is  sold  in  the 
markets  at  a  very  low  price.' 

*  The  colours  of  Sftpphiree  range  from  vaterj  tranBlucent  and  abedutely  ooloiir- 
lees  tmuparent  white,  through  many  shades  of  hlue  up  to  dark  Uue,  approaching 
erento  black. 

As  to  the  former  working  of  deposits  containing  sapphires  in  any  part  of  peninsular 
India  I  have  no  definite  information,  and  some  of  the  reputed  discoveries  of  sapphirw 
hare  turned  out  on  dose  examination  to  refer  to  other  stones.  That  sapphires  do 
occur  in  India  is  not  only  rendered  probable  by  the  fact  of  the  numerous  localities 
where  the  coarser  kinds  of  corundum  are  found,  hut  is  absolutely  established  by 
the  recorded  fact  that  they  are  to  be  found  in  the  sands  of  the  seashore  of  TrmTaa- 
core,  where  with  rubies  (Le.  red  sapphires).  Oriental  topaxes  (i.e.  yellow  sapphires), 
garnets,  and  jacinths,  they  form  bands  of  colour  assorted  by  the  wayes  (Dr.  Williim 
King,  Rec.  Geo].  Survey  of  India,  vol.  xr.,  p.  89). 

Since  very  early  times  the  sapphires  of  Ceylon  and  Burmah  have  been  a  regular 
commodity  for  sale  and  export  in  the  Indian  markets.  I  hare  elsewhere  described 
the  disoorery  of  sapphires  in  the  Himalayas,  but  there  is  no  record  of  the  existence 
of  that  source  having  been  known  before  the  year  1880  (iVvfiM^Mfs  Bnyal  JMlm 
Society,  Pt.  rn.,  vol.  iv.,  1886). 

'  The  term  jacinth  or  hyacinth  is  one  which  at  dififerent  periods  appears  to  have 
done  duty  as  a  name  for  yery  different  stones.  In  early  times  it  appears  to  hare 
been  applied  to  a  variety  of  corundum,  indeed  it  is  derived  from  the  Arabic  and 
Persian  yaeut,  i.e.  ruby.  By  jewellers  ('*  Precious  Stones  and  Gems,'*  by  Edwin 
Streeter,  Part  u.,  p.  81)  and  possibly  here  also  by  Garcia,  it  is  applied  to  the 
hyacinthine  variety  of  garnet,  otherwise  known  as  cinnamon  stone.  By  minera- 
logists it  is  now  restricted  to  clear  varieties  of  the  mineral  known  as  zircon  (or 
jargoon).  Its  colours  vary  from  white,  green,  and  yellow  to  red.  From  a  colour 
leas  variety  which  presents  great  brilliancy  and  refractive  energy  a  falee  diamo&d 
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S.  Now  go  on  with  the  sardonyx. 

0.  This  stone  is  not  found  in  this  country,  and  if  there  are  any  here 
they  come  from  abroad.  Besides,  there  is  much  difference  in  opinion 
as  to  what  stone  it  is.  In  my  opinion,  when  you  cannot  obtain  it,  you 
may  substitute  for  it  the  jacinth  and  garnet.  And  the  jacinth  is  also 
found  near  Lisbon,  at  a  place  called  Bellas,  and  therefore  might  possibly 
be  found  in  many  places  in  Spain  if  it  were  sought  for.  Some  say  that 
these  two  stones,  jacinth  and  garnet,  are  species  of  ruby. 

B.  And  what  do  you  know  of  the  ruby  and  carbuncle. 

0.  Under  the  name  of  ruby  a  great  many  species  are  placed.  The 
principal  is  that  in  Greek  called  anthrax  and  in  Latin  carbunetilus, 
which  means  a  small  lighted  coal. 

i2.  This  I  wished  to  have  by  me  and  not  use  it  in  pharmacy,  be- 
cause I  have  heard  that  it  gives  out  light  at  night. 

0.  Tou  must  not  believe  this,  for  it  is  an  old  wife's  tale. 

H.  And  have  you  not  seen  it  or  heard  it  alleged  that  it  had  this 
property? 

0.  I  have  certainly  never  seen  it.  It  is  true  that  a  lapidary  told 
me  that  he  was  once  counting  on  a  table  a  few  very  iine  small  stones 
which  came  from  Ceylon,  and  which  we  call  rubia  de  oorfa  (that  is  sold 
by  the  score),  and  he  says  that  one  remained  fixed  between  the  joints 
of  the  table,  and  in  the  darkness  of  night  there  appeared  as  though  a 
spark  of  fire  was  upon  the  table,  so  he  took  a  lamp  to  the  table.  He 
found  this  very  small  ruby,  and  after  he  removed  it  the  spark 
disappeared.  Whether  this  is  true  or  false  I  do  not  know.  I  know 
it  was  told  to  me  by  that  lapidary,  and  they  are  people  whose  business 
causes  them  sometimes  to  tell  lies,  because  lies  bring  them  profit ;  and 
tHby  get  into  such  a  bad  habit  that  they  sometimes  tell  them  merely 
for  the  sake  of  telling  wonderful  stories. 

i2.  Kow  when  the  ruby  is  very  fine  both  in  colour  and  water— or 
in  other  words  if  it  be  twenty-four  carats  in  colour,  should  we  caU  it 
a  carbuncle  ? 

is  made.     This  is  sometimes  spoken  of  as  a  Matara  diamond,  from  its  oocurrenoe  in 
a  district  of  that  name  in  Ceylon. 

The  ffrenad0  of  Garcia  is  tiie  granai  of  Tavemier,  so  called  from  its  resemblance 
in  coloar  to  the  fruit  of  the  pomegranate.  It  is  the  stone  we  call  garnet  and  some- 
times carbuncle,  but  the  carbuncle  of  the  Romans  was  the  anthrax  of  the  Oreeks, 
i.e.  the  ruby,  as  stated  further  on  by  Garcia. 

Garnets  of  good  colour  are  very  abundant  in  India  ("Economic  Geology  of 
India,"  p.  621),  and  some  choice  specimens  riyal  the  spinel  and  even  the  ruby  in 
lustre. 

3B2 
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0.  I  think  80,  and  I  have  seen  some  specimens  of  that  stone  wbidi 
is  called  toques^  the  price  of  which  is  fixed  according  to  the  size,  shape, 
and  water.  The  most  costly  one  I  have  seen  was  one  that  was  said  to 
be  worth  twenty  thousand  ervModos,  It  belonged  to  a  great  lord  of 
the  Deccan,  who  showed  it  to  me  because  I  was  a  very  great  friend  of 
his,  but  made  me  give  my  word  that  I  would  not  speak  of  it  to  the 
people  of  that  country  nor  to  their  king.  He  told  me  that  it  cost  him 
six  mftos  of  gold,  which  is  nearly  five  Portuguese  arrobtu  (=  160  lbs.). 

J{.  This  was  good  for  use  in  medicine  according  as  the  apothecaries 
are  liberal? 

0.  No,  for  medicine  you  will  find  plenty  as  cheap  as  the  jadnth, 
and  therefore  you  must  take  away  a  large  quantity  to  Spain.  There 
is  another  species  which  is  called  halax,  which  is  somewhat  red  and  of 
less  value.  There  is  also  another  called  espinhelay  and  is  of  a  colour 
more  nearly  approaching  that  of  a  live  coal,  and  like  the  Balas  ruby  is 
sold  at  a  lower  price,  because  they  have  not  the  water  of  the  true  ruby ; 
some  are  mostly  white.  There  are  others  that  incline  somewhat  to  the 
carnation  in  colour,  or  more  properly  speaking  to  the  white  cherry  when 
almost  ripe.  Some  rubies  are  partly  white  and  partly  red,  others  partly 
sapphires  and  partly  rubies.  I  have  seen  all  these  kinds,  and  if  you 
will  allow  me  I  will  show  them  to  you  before  you  go.  Although 
there  are  many  other  kinds  of  rubies  I  will  not  speak  of  them,  because 
they  are  not  very  well  known  nor  their  values. 

R,  Would  you  be  so  good  as  to  tell  me  the  reason  of  these  vari- 
ations in  the  colours  of  rubies? 

0.  The  most  reasonable  cause  that  I  have  heard  is  that  the  ruby 
at  its  very  beginning  in  the  rock  is  white,  and  in  growing  it  gradually 
approaches  that  state  of  perfection  which  is  a  bright  red.  But  since 
it  cannot  arrive  suddenly  at  that  state  of  perfection  we  find  it  some- 
times as  I  say,  a  bright  red,  at  other  times  with  bands  of  red  and  bands 
of  white  ;  and  because  the  ruby  and  the  sapphire  are  said  to  be  of  one 
rock,  it  happens  that  stones  are  found  half  ruby  and  half  sapphire. 
There  are  other  stones  in  which  is  mixed  a  blue  with  the  red,  that 
appears  like  a  composition  of  dark  blue  and  red,  and  is  something  of  a 
purple.  These  stones  are  called  in  some  of  the  languages  of  these 
countries  nilaeandif  which  is  the  same  as  saying  ruby  and  sapphire, 

NoU  on  tA$  Rubjf  and  Carbuncle. — ^At  ia  remarked  by  Garcia,  under  theae  names  a 
great  number  of  varietiea  or  species  have  been  included.  It  has  been  already 
mentioned  that  garnets  even  have  been  known  to  rival  the  ruby  in  lustre,  andhaTe 
been  so  called  till  the  mistake  has  been  discovered.  Spinels  too  axe  often  called 
rubies  by  jewellers,  though  they  are  different  from  them  in  composition  and  ays- 
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talline  form,  and  in  not  possessing  dichroism  like  the  ruby.  The  pinkish  varietiet 
of  spinels  are  sometimes  distinguished  as  Balas  rubies,  which  title  is  deriyed  from 
Balkh,  the  chief  town  of  Badakshan,  where  there  are  spinel  mines  of  great  anti- 
quity. The  red  topaz  has  also  been  mistaken  for  the  ruby,  and  probably  so  also 
has  the  red  zircon  or  hyacinth. 

Of  the  occurrence  of  true  rubies  in  India  definite  information  is  wanting  at 
least  as  to  the  existence  at  any  time  of  regular  mines.  In  all  respects  the  remarks 
made  above  as  to  the  sapphire  apply  to  the  ruby  also,  but  it  should  be  stated  as  to 
the  occurrence  of  both,  in  Oeylon  and  in  Burmah,  that  while  Ceylon  produces  the 
sapphire  abundantly  and  the  ruby  sparingly,  the  exact  conyerse  is  the  case  in 
Bormah. 

As  to  the  phosphorescence  or  rather  fluorescence  of  the  ruby  it  is  to  some  extent 
founded  on  fact,  and  was  very  generally  believed  by  the  ancients.  According  to 
the  Talmud,  it  is  said  that  Noah  illumined  the  recesses  of  the  Ark  by  means  of  the 
light  given  out  by  precious  stones. 

i2.  Tell  me  the  names  of  these  stones  in  Arabic  and  in  the  language 
of  this  country. 

0.  The  Arabs  and  Persians  call  the  ruby  yaetU,  and  the  people  of 
this  country  call  it  maniea,^  The  jacinth  and  grenade  have  specific 
titles  as  yellow  ruby  and  black  ruby.  The  grenade  and  sapphire  are 
called  nild, 

i2.  A  stone  much  more  important  you  have  not  told  me  of,  viz. 
the  emerald,  which  enters  into  the  electuary  of  ^^^emis"  under  the 
name  oiferruge%%, 

O.  Emeralds  are  not  so  cheap  that  they  may  he  mistaken  for 
ferrugeii.  Emeralds  are  very  scarce  and  of  very  great  price,  and 
their  true  matrix  is  not  known.  In  fact  there  are  not  fragments 
enough  left.  Whoever  says  that/mi^Mt  means  the  same  as  emerald 
does  not  know  Arabic.  Nor  was  it  the  intention  of  Mesne  to  introduce 
the  emerald  in  this  composition,  although  Cristof  aro  de  Honestis,  com- 
mentator of  Mesne,  thinks  differently.  The  reason  of  this  is  because 
in  Persian  and  in  the  language  of  this  country  the  emerald  is  called 
pachee,  and  in  Arabic  zamarrut  And  Serapion  in  the  chapter  on 
emeralds,  where  he  says  zaharget  should  have  said  zamarrut.  It  should 
not  be  tahargat,  as  the  Pandetaries  think.' 

^  Monica  »  Sansk.  Manikya, 

'  The  question  of  the  sources  whence  Eastern  nations  obtained  emeralds  in  early 
times  is  one  which  I  have  at  present  in  hand ;  but  it  cannot  be  fully  dealt  with  in 
a  footnote.  It  may  be  said,  however,  that  mines  at  Zabara,  &c.,  in  Egypt,  furnished 
the  principal  part  of  the  supply.  Faehec^  this  is  said  to  be  from  the  Malayalam 
paeea^  green  colour.  Znnarrui  for  tomorad,  Arab.,  whence  the  European  names 
ftnaraude,  tmaragd,  emeraude^  emerald.     (See  Lintehoten  in  Hak.  Soo.,  u.,  p.  140., 
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Ji,  "Well,  what  iiOQ^  ferrugni  mean? 

0.  You  must  know  that  E  and  F  are  in  Arahic  closely  akin  (as  I 
have  before  told  yon).  Hence  in  the  Arabic  of  Mesne  the  word  is 
perugesi^  which  mean  sturyueta,  or  turquoise.  For  perussa  in  Arabic 
means  turquoise,  and  of  these  there  is  an  abundance  in  all  parts  of 
Persia.* 

S,  Truly  I  should  have  come  to  India  for  this  matter  alone,  and  if 
I  had  not  found  you  perhaps  they  would  not  have  told  me  about  it 
there.  Henceforward  whenever  I  meet  the  word  ferruyezi^  in  Avicena 
or  in  any  Arabic  book  I  shall  understand  turquoise,  and  not  consent 
to  the  apothecaries  putting  green  smalt  in  the  electuary  of  yemiSy  nor 
will  I  put  faith  in  other  green  stones.  I  remember  a  few  days  ago 
someone  came  to  you  here  to  sell  a  jewel  set  with  many  small  emeralds, 
and  you  told  me  that  they  were  idl  false,  and  that  in  Balagate  and 
Bisnager  they  were  made  from  the  glass  of  bottles,  and  that  they  were 
so  common  there  they  were  not  at  all  sought  after.  And  therefore 
when  I  shall  see  the  emerald  I  shall  say  sooner  than  put  it  in  the 
electuary  without  exactly  knowing  what  it  is,  viride  vitro  libera  na 
domine}  And  moreover  the  emeralds  of  Peru,  says  a  modem  writer, 
are  very  bad  for  use  in  medicine. 

0.  I  may  tell  you  that  these  emeralds  of  Peru  have  been  brought 
into  this  country  and  at  first  were  very  highly  valued,  but  afterwards 
when  they  were  found  to  be  false  no  one  would  give  money  for  them 
at  all.    Therefore  you  must  be  careful  of  these  stones  also. 

22.  TeU  me  about  the  turquoise  and  whether  it  is  used  in  medicine 
or  not. 

0,  Some  say  it  is  and  others  say  it  is  not  used  by  the  natives ;  yet 
all  the  Moors  say  it  is  used  in  medicine  among  them. 

R.  Tell  me  of  the  amethyst,  of  the  chrysolite,  the  beryl  (for  you 
say  that  it  is  not  found  in  this  country),  of  the  alaqueea,  and  of  the 
jasper. 

0.  I  will  not  speak  of  jasper,  because  there  are  more  of  these  stones 
in  your  country  than  in  this,  and  you  know  more  about  them  than  I. 
I  may  say,  however,  that  there  are  small  cups  of  jasper  or  of  some  green 


'  The  chief  source  of  turquoise  10  at  Nishapur  in  Persia. 

'  Ferrvffesi  for  Perugezi  >=  Turquoise,  Pirowy  is  the  Arabic  form  of  the  Persian 
Pir<0a. 

*  The  art  of  making  false  emeralds  of  glass  is  of  very  great  antiquity.  Some 
years  ago  I  identified  some  as  such  which  were  supposed  to  belong  to  the  period  of 
Asoka.    See  J^oeeedin^i  As.  Soc.  Bengal,  1881,  p.  89. 
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stone  tliat  resembles  the  emerald/  and  it  may  be  that  the  piece  that  is 
in  Genoa  which  is  said  to  be  emerald  is  really  of  this  stone.  And  the 
Genoese  speak  as  they  wish,  because  I  was  given  in  Balagate  a  cup  for 
two  hundred  pardaos :  and  if  it  had  been  emerald  they  would  not  have 
given  me  the  thousandth  part  of  it  for  that  money,  such  is  the  value  of 
the  emerald  there.  I  have  told  you  of  the  beryl  when  speaking  of  the 
diamond,  that  a  very  large  quantity  of  them  are  found  in  Cambaia, 
Bisnager,  and  Ceylon,  and  many  other  places.  The  chrysolite  is  found 
in  Ceylon  and  the  amethyst  also.  In  Balagate  of  the  Nizamoza 
(Nizam  Sha)  these  stones  are  found  and  many  others.'  The  stone 
called  by  us  alaqeeeafi  and  by  the  Arabs  quequi  is  valued  at  an  arraUl 
cut  in  small  pieces  for  a  Spanish  real^  and  this  stone  possesses  more 
virtue  than  all  the  others,  for  it  staunches  the  blood  very  quickly. 

R.  The  cat's-eye  appears  to  me  very  good ;  where  does  it  come 
from? 

0.  The  finest  are  found  in  Ceylon,  and  are  more  highly  prized  there 
than  in  Portugal.  I  have  seen  one  brought  from  Ceylon  to  Portugal, 
which  in  Ceylon  was  valued  at  six  hundred  eruzadoSj  and  yet  in  Portu- 
gal no  more  than  ninety  were  offered  for  it.  And  this  stone  was  brought 
back  to  Ceylon  and  sold  for  its  proper  value.  Therefore  you  must  not 
take  any  of  these  stones  from  here  to  Portugal  as  merchandise. 

H,  What  properties  has  it  ? 

0.  The  people  of  this  country  say  that  it  has  the  power  of  preserv- 
ing a  man  in  his  riches,  so  that  he  shall  not  lose  any  of  what  he  has, 
but  yet  may  increase  it. 

^  Jade  P  from  Karakash,  the  yu  of  the  Chinese. 

'  I^ote  on  the  BaryU  found  in  Cambay,  Martaban,  Tegu^  and  Ceylon. — The  most 
iiamoiiB  beryl  mines  of  India  were  situated  at  Eangiam  in  Coimbatore,  and  from 
thence  it  is  not  improbable  that  the  famous  Vaidura  stones  were  derived,  of  which 
mention  was  made  as  early  as  the  sixth  century  in  the  "  Brihat  Sanhita"  (see, 
however,  Max  Miiller  in  **  What  India  can  Teach  Us,"  p.  266). . 

Beryls  are  found  occasionally  in  other  parts  of  India,  but  not  so  far  as  I  am 
aware  in  Gambay .  In  Burmah  they  have  been  obtained  in  the  bed  of  the  Irrawadi. 
The  beryl  or  aquamarine  of  Eangiam  was  sometimes  of  large  size,  though  perhaps 
not  equalling  the  huge  crystals  of  late  found  in  America :  one  I  have  seen,  which  is 
now  in  the  Museum  of  the  Boston  Natural  History  Society,  measures  upwards  of 
3  feet  in  diameter. 

Possibly  beryls,  foimd  elsewhere,  were  cut  and  polished  by  the  lapidaries  of 
Cambay.  As  for  Ceylon  I  have  no  information  of  the  occurrence  of  beryl  there, 
but  chrysoberyl  is  one  of  the  recognized  productions  of  the  island.  The  chrysolite 
which  is  mentioned  may  perhaps  be  topaz  rather  than  peridote ;  the  latter  does  not 
occur  in  Ceylon. 

*  Alaqueea  for  AVakik^  Arab.,  camelian,  bloodstone. 
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R.  Where  are  the  rabies  found  which  you  have  told  me  about? 

0,  A  few  are  found  in  Ceylon  which  are  very  good,  others  come 
from  Pegu,  and  it  is  said  that  they  come  from  the  country  of  Brama,^ 
which  is  Tory  far  distant.  And  this  is  the  best  information  that  I 
have.  If  I  err  you  must  pardon  me,  for  I  do  not  know  all  things 
thoroughly. 


COLLOQUY  XLV. 

Da  psbba  Ba2Ab. 

[Bezoar,  a  name  given  to  various  intestinal  calculi.] 

Called  hittar  (padMohr)  by  Persians  {budi%ahar  or  hmahr)  by  Arabs. 
Corruptly  hetar  in  Europe. 

Garcia  explains  that  bezoar  was  found  in  the  stomachs  of  goats 
and  sheep,  the  best  quality  being  from  Persia  and  Khorassau.  It  was 
also  obtained  in  Malacca  (Borneo  ?),  and  in  the  Island  of  Yacas  (cows) 
off  Cape  Comorin.'  He  says  it  was  formed  by  concretions  in  successive 
layers,  like  those  of  an  onion,  on  straws.  The  larger  the  stone  the 
greater  its  medicinal  virtue.  One  which  he  had  weighed  8  drachmsi 
and  was  sold  with  much  difficulty  for  32,000  reals  in  Portugal,  but  it 
had  cost  more  in  India. 

It  was  used  as  an  antidote  to  melancholia  and  poison.  Bich  persons 
purged  themselves  with  it  twice  a  year,  in  March  and  September,  and 
continue  with  doses  of  10  grains  for  five  successive  mornings,  in  order 
to  renew  their  youth.     Generally  it  was  esteemed  as  an  aphrodisiac. 

Garcia  commends  it  for  itch,,  leprosy,  ringworm,  quartern  feveis, 
&c.  Taken  in  quantity  it  was  supposed  by  some  to  be  injurious.  He 
says  it  was  useful  when  placed  in  powder  on  poisonous  wounds  and 
bites,  and  in  the  treatment  of  sores  arising  from  the  plague.  Doses  of 
2  grains  in  rose  water  enfeebled  the  poison  of  smallpox  and  measles. 

[I  think  some  of  the  reputed  snake  stones  consisted  of  bezoar.  In 
spite  of  the  vast  reputation  it  formerly  enjoyed  it  is  now  regarded  to 
be  inert  as  a  drug.] 

^  See  for  recent  aocounts  of  the  Ceylon  and  Buimah  sapphire  and  ruby  minet 
Tavemier's  Traveb,  English  tranal.,  rol.  ii.,  Appendix,  p.  465. 

*  linschoten,  vol.  ii.,  p.  144,  aaya  it  was  near  Oambay,  and  Tavemier  (English 
trans,  by  Y.  Ball,  vol.  ii.,  p.  146)  gives  a  full  account  of  it.  He  mentions  its  being 
found  at  Benquerry,  a  place  not  identified,  in  Golconda. 
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[References. — Clusius  {Acosia)y  p.  58  ;  Linsehoten,  i.,  p.  120  ; 
n.,  pp.  142-145 ;  Bontius  andPiso,  lib.iv.,  p.  47;  Aimlie,  i.,  pp.  35- 
37 ;  Khary,  pp.  90  and  97.] 


COLLOQUY  XLVI. 
Da  fdcsnta  prbta,  bbakca  e  lokoa,  s  cakabim ,  e  nos  pecboos. 

[Of  pepper,  black,  white,  long,  and  Kanarese,  and  of  peaches.] 

(i.) — Pepper — Piper  nigrum^  the  black  and  white  P.  longum,  the 
Kanarese  abortive  pepper  corns. 

Called  molanga  {molago)  in  Malabar ;  iada  in  Malacca  (Borneo  ?)  ; 
JUJU  by  the  Arabs ;  meriche  (mirieha)  in  Gujarat  and  Deccan ;  tnerois 
{marieha?)  aadpepilini  (jpipaU)  for  the  longer  kind  in  Bengal. 

Garcia  says  pepper  is  grown  throughout  Malabar  and  along  the 
coast  from  Cape  Comorin  to  Cananor.  Also  in  Malacca  (Borneo?), 
Java,  Sunda,  and  Queda,  the  latter  being  consumed  locally,  and  in 
China,  Pegu,  and  Martaban.  That  from  Malabar  is  consumed  locally 
and  sent  to  Balaghat,  and  a  considerable  portion  is  exported  by  the 
Moors,  contrary  to  the  prohibition  of  the  king,  to  the  ports  of  the  Bed 
Sea. 

Dioscorides  and  those  who  followed  him,  including  Pliny  and 
Galen,  the  Arabs,  &c.,  described  the  plant  from  originally  false  infor- 
mation. Garcia  then  gives  a  full  description  of  the  habit  of  the  pepper 
vine,  and  corrects  the  errors  of  his  predecessors.  He  says  the  Malabar 
species  (P.  nigrum)  has  no  more  resemblance  to  the  Bengal  species 
(P.  hngum)  than  beans  have  to  eggs. 

He  does  not  give  the  medicinal  properties  of  the  white  and  black 
pepper,  but  shows  that  they  are  identical,  save  that  in  the  former  the 
pericarp  is  removed.  The  Kanarese  variety,  he  says,  is  good  for 
removed  of  phlegm,  for  toothache,  and  was  given  for  mordexi  (i.  e. 
cholera).    It  was  not  exported  to  Portugal. 

[References. — Clusiua  {Acosta)^  p.  33;  Zinschoten,  ii.,  pp.  68-75  ; 
Piso  in  Mantissa  Aromatiea,  p.  181  ;  Ainslie,  i.,  pp.  306-8  ;  Fluckiger 
and  Hanhuryj  p.  519.] 

(ii.) — Peaches. 

Garcia  having  offered  a  conserve  of  peaches  from  Persia  to  Buano, 
the  latter  asks  whether  it  is  true  that  the  peaches  of  Egypt  were 
poisonous,  but  that  when  transplanted  to  Persia  they  lost  the  poison* 
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Orta  explains  that  this  fable  originated  with  Dioscorides  about  a  fmit 
which  he  calls  persea  (?).  Rnano  says  the  conserve  of  peaches  was 
good,  but  preferred  that  made  with  the  pitnenta  or  pepper  grapes. 
Good  peaches  introduced  from  Persia  were  cultivated  in  Balaghat. 


COLLOQUY  XLVIL 
Da  baiz  da  China. 

[China  root — Smilax  ehitia,  Linn.] 

Called  lampato  in  China — [ehoh-i-chini  in  India.] 

Oarcia  says  that  this  root  was  first  brought  from  China  to  Ooa  in 
1535,  and  it  supplanted  the  root  yuaiagao  {Guiaeum  oJieinaU,  Linn.) 
of  which  he  had  himself  brought  a  supply  from  Portugal,  as  a  care 
for  syphilitic  diseases.  The  merciful  God,  he  says,  provided  this 
remedy,  as  the  morho  napolitano  is  common  in  India,  China,  and  Japan. 
He  highly  extols  the  merits  of  the  infusion  of  this  wood.  Also  in 
cases  of  palsy,  arthritis,  gout,  sciatica,  King's  evil,  indigestion,  melan- 
cholia, stone,  ulcers  in  the  bladder,  &c.,  while  it  also  possessed 
remarkable  powers  as  an  aphrodisiac. 

When  first  brought  to  Malacca  it  sold  at  the  rate  of  10  enaadoi 
(=  £1  8«.  Ad.),  a  ganta  »  24  ounces  ;  afterwards  it  fell  to  20  rm  a  genU. 
It  was  believed  to  have  cured  the  Emperor  Charles  Y.  of  his  gout ; 
but  in  spite  of  its  wide  reputation  at  one  time,  though  still  used  in 
India,  its  efficiency  is  doubted  in  Europe  ;  it  is,  however,  recognized 
as  a  sudorific  and  alterative.  Sarsaparilla  has  displaced  it  from  most 
pharmacopoeias. 

[References. —  Clusius  (Aeosta),  p.  47;  Zinschoten,  i.,  p.  239; 
n.,  pp.  107-112 ;  Ainsliey  i.,  pp.  70-72  and  592 ;  Fluekigerand  San- 
burg,  p.  648 ;  Khorg,  p.  547.] 

COLLOQUY  XLYHL 

Bo   RniBABBO. 

[Rhubarb — Root  of  Rheum  officinale,  BaiUon. 

Called  ravao  Chini  by  the  Moors ;  ravao  Turquino  in  Europe  (as  in 
modem  times,  incorrectly,  Turkey  rhubarb). 

Garcia  says  that  all  the  rhubarb  which  came  to  India  was  shipped 
at  Hormuz,  reaching  it  through  Usbeque  (Tartary),  from  China  by  land; 
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an  inferior  kind  was  reported  to  be  produced  in  Samarcand.  He  says 
a  month's  journey  by  sea  does  more  to  injure  it  than  a  year's  by 
land.  All  the  best  qualities  are  land-borne.  In  Colloquy  XII.  he 
mentions  that  rhubarb  was  very  liable  to  decay  in  India,  scarcely  last- 
ing through  the  four  months'  rainy  season. 

Garcia  acknowledges  that  his  information  on  this  subject  is  defec- 
tive. 

[Bhubarb  is  not  much  used  in  India ;  it  is  not  even  mentioned  by 
Khory]. 

[References. — dusitu  {Aeosta)j  p.  46 ;  Linsehoten,  n.,  p.  101 ; 
Ainslie,  i.,  pp.  842-4 ;  Fluekig^r  and  Hanhwry^  p.  442.] 


COLLOQUY  XLIX. 
Db  tbes  Maitsulas  db  Sakdalo. 

[The  three  kinds  of  Sandal  wood.  The  white  and  yellow  (the 
heart  wood)  Sanialum  alburn^  Linn.  The  red,  Pt^roearpus  santalinus, 
Linn. 

Called  ehundana  in  Malacca  (Borneo  ?) ;  eircanda  {sukhada)  by  the 
Deccanis  and  Gujaratis ;  sandal  by  the  Arabs  {ehandanu  Hind  and 
Beng,  &c.) 

Garcia  says  the  white  and  yellow  Sandal  grow  in  Timor,  and  other 
Malayan  Islands,  but  the  red  {vermelho)  is  obtained  from  Tenasserim, 
and  on  the  Coromandel  coast.  The  latter  is  used  in  fevers,  but  the 
chief  use  is  in  the  manufacture  of  idols.  The  yellow  and  white  kinds 
grow  in  the  country  beyond  the  Ganges.  Both  natives  and  Moors 
anoint  themselves  with  it  dissolved  in  water.  Garcia  is  in  error  in 
stating  that  it  differs  from  '<  Brazil "  wood  in  not  yielding  a  dye.  He 
gives  a  full  description  of  the  varieties  obtained  in  the  different  ports. 

He  says  a  false  sandal  which  was  used  for  the  same  purpose  was 
found  in  Malabar:  it  was  called  samharume.  Odorous  woods  were 
also  obtained  from  the  island  of  S.  Lorenzo  (i.e.  Madagascar),  and  in 
some  places  on  the  coast  of  Melinda  (N.E.  Africa). 

[Beferences. — Clusius  {J.eo»ia)j  p.  23;  Linsehoten^  u.,  p.  102; 
Bantius  andPiso,  lib.  iv.,  p.  43  ;  Ainslis,  i.,  pp.  376-9  ;  Fluehigsr  and 
Hanhury,  p.  540 ;  Khory^  p.  509.] 
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COLLOQUY  L. 
Do  SpiQunrABDO  ou  Espiqubkabdo. 

Spikenard^  the  root  ol  NardostaehyB  jatamanei^  D'C. 

Calledi  ealugara  {kalishada)  in  Mandon  (Mandu),^  Chitor,'  and  parts 
of  Bengal  near  the  Ghmges ;  eemhul  indi  {nmhtl^/l-aepire-himdi)  by  the 
Arabs. 

Oarcia  says  that  the  abundance  in  which  genuine  drugs  were  then 
obtainable  had  caused  much  less  falsification  and  substitution  than  had 
been  practised  in  ancient  times. 

The  spikenard  grew,  he  states,  in  Mandu,  Chitor,  and  parts  of  Bengal, 
bordering  the  Oanges.  This  is  a  mistake.  It  came  probably  from 
Nepal.  He  mentions  parenthetically  the  pilgrimages  of  the  natiyes  to 
the  Oanges  and  Narbada  ?  the  pilgrims  having  in  the  latter  case  to 
pay  a  tax  to  the  Nizam.  He  alludes  to  pagodas  in  Bengal  and  Orissa, 
probably  those  at  Benares  and  Jagannath. 

He  says  that  the  two  varieties  known  as  siria  and  iniiea  by 
Dioscorides  are  identical.  He  denies  that  a  poison  called  jnseo  was 
prepared  from  it. 

Ainslie  gives  an  account  of  the  various  opinions  which  have  been 
held  as  to  the  identity  of  this  plant. 

[References. —  Clusius  {Aeo»ia\  p.  45;  Linsehoien^  n.,  p.  126; 
JBontitu  and  Piso^  lib.  iv.,  p.  45  ;  Ainslie,  n.,  pp.  367-8 ;  iTAory, 
p.  352.] 

COLLOQUY  LI. 

Do   SpODIO   OB  ESPODIO. 

[Tabashir. — Silicious  concretions  in  JBamhma  arundinaesa,  Schulti.] 
This  was  really  tabashir,  being  different  from  the  espodio  of  the 
Greeks,  which  was  tuiia  or  pomfolix  (i.e.  oxide  of  zinc) .  Oarcia  attribates 
the  misapplication  of  the  term  to  Davo  Terenciano  (Oerado  Cremonense) 
who  mistranslated  tahascir  by  espodio,  and  others  likewise  when 
translating  from  Arabic  into  Latin  made  the  same  mistake. 

Called  tahascir  {tabashira)  by  the  Persians  and  Arabs  Espodio  dot 

^  Mandu,  the  old  Capital  of  Malwa.    .   '  Chitor,  the  old  Capital  of  Bajpatuia. 
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ffrego$  of  the  Spanish  was  tuiia  and  espodio  dot  Arabics  was  tabasheer ; 
by  the  Indians  it  was  called  sacarmamhu^  i.e.  sugar  of  the  bamboo. 

Garcia  says  that  tahascir  means  milk,  &c.,  that  hibernated  or  was 
concealed. 

It  was  largely  purchased  in  India  by  Persians  and  Arabians 
for  export.  Garcia  describes  the  plant,  and  says  the  intemodes  were 
a  pahno  (cubit)  long  and  that  the  tabasheer  was  generated  at  the  knots. 
He  alludes  to  a  myth  of  the  Arabs,  that  it  was  produced  by  burning 
the  roots  of  the  cane,  and  adds  that  if  the  carpenters  met  with  it  they 
anointed  their  loins  with  it  and  their  foreheads  if  they  had  headache. 
He  points  out  the  errors  of  the  ancients  with  regard  to  its  origin.  It 
was  used  by  the  native  physicians  for  both  external  and  internal  in- 
flammation, for  feVers,  and  as  an  astringent  in  choleraic  fluxes. 

[References. — Clusius  {Acosia)^  p.  17  ;  Zinschoten,  n.,  p.  56 ;  Fiso, 
Mantissa  Aromatiea,  pp.  185-187  ;  Ainslie,  i.,  pp.  419-21  ;  Khory^ 
p.  559 ;  Cohn  in  CohCs  BsitrUge,  Bd.  iv.,  p.  365.  See  also  Yule's 
Glossary,  pp.  674-5.] 

In  my  remarks  on  the  Bamboo  made  on  former  occasions  to  the 
Academy  I  pointed  out  that  the  *'  Indian  reed  "  of  Herodotus  was  not, 
as  had  generally  been  supposed,  the  bamboo,  but  was  the  Palmyra  palm, 
and  that  it  had  furnished  the  canoes  of  which  he  writes.  I  further 
pointed  out  that  the  bamboo  never  grew  to  a  size  consistent  with  the 
statements  of  some  writers.  It  was  evident  that  there  must  have  been 
some  mistake  in  the  quotations  from  Acosta.  Accordingly  I  now  give  a 
translation  of  an  extract  from  Acosta' s  chapter  on  tabasheer,  which  shows 
that  in  parts  of  India  the  intemodes  of  the  bamboo  were  used  as 
cylinders  for  flotation  not  as  canoes.  This  in  addition  to  what  I  have 
previously  published  on  the  subject  finally  disposes  of  the  myth.^ 

*'  Sometimes  those  trees  or  canes  called  mambu^  in  which  tabasheer 
is  formed,  are  found  of  such  size  and  thickness  that  skiffs  are  made  of 
them  which  are  able  to  carry  two  men  each,  not  indeed  by  excavating 
them,  but  by  cutting  them  to  lengths  of  two  intemodal  spaces  [lit. 
cutting  them  off  {exeidmtes)^  leaving  only  two  intemodal  spaces]  like 
skiffs.  Pairs  of  naked  Indians  are  wont  to  get  on  (for  it  is  the 
custom  to  go  naked  in  this  country)  and  to  sit  one  at  each 
extremity  with  crossed  legs  and  holding  in  each  hand  an  oar  three  or 
four  palms  in  length,  with  which  they  propel  these  skiffs  with  such 
dexterity  that  they  are  even  able  to  navigate  rapid  streams  against 
the  current  with  the  greatest  speed,  as  I  have  seen  with  my  own 

>  livCf  ser.  ii.,  vol.  ii.,  pp.  S66-337,  and  ant4a,  pp.  6  and  8. 
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ejes  in  tlie  river  of  Crangaziory  in  which,  skiffs  made  from  that  cane 
are  much  used  hecause  those  who  use  them  consider  themselyes  to  be 
safe  from  crocodiles,  which  they  call  caymans,"  &c.,  C.  Acosta, 
'*Aramatum,  &c.,"  Antwerp,  1582,  p.  17. 


COLLOQUY  LH. 
Do  SQTmrAHTO  ou  EsaxriKAirro. 

[The  plant  and  roofc  of  a  grass  Andropogcn  laniger^  Desf .] 

Called  eachabar  {ttakhara)  and  haxiseagule  in  Arabia ;  alaf  in  Persia ; 
hirva  de  Mucate  in  Ooa ;  adhar  by  Avicena,  and  adher  by  Serapion,  the 
flower /oAi  by  Arabs  and  Persians.  It  grows  in  Mascate  (Muscat)  and 
Calaiate  in  Arabia  as  grass  does  in  Spain,  and  is  eaten  by  cattle 
there. 

Garcia  says  it  was  used  medicinally  by  the  Portuguese  and  Arabs 
in  India,  but  not  by  the  natives. 

This  Colloquy  is  largely  taken  up  with  exposing  the  errors  of 
Dioscorides  and  other  writers  as  to  the  affinities  of  this  plant. 

There  are  seyeral  other  species  of  Andropogcn  in  India  which 
yield  fragrant  oils. 

COLLOQUY  Lin. 

Dos    TAXABnrDTTS. 

[The  tamarind  fruit,  Tamartndua  indtea,  Linn.] 

Called  puU  in  Malabar ;  amhili  {amhtli  and  atnaii)  in  Gujarat  and 
other  parts  of  India ;  tamarindi  {tamara  hindty  i.e.  Indian  date)  by  the 
Arabs. 

Garcia  describes  the  tree  very  correctly.  He  commends  the  infusion 
of  the  pods  as  a  purge.  The  bruised  leaves  were  used  by  the  Indian 
physicians  for  poultices.  Mesne  being  quoted  by  Buano  as  baring 
stated  that  the  tamarind  is  the  fruit  of  the  Palma  ggheatru,  Garcia 
disposes  of  this  and  adds  that  the  pahns  in  India  did  not  bear  dates, 
the  latter  fruit  being  imported  from  Arabia.  He  was  evidently  un- 
aware that  the  date  palm  was  cultivated  in  his  time  in  Sind. 

In  this  Colloquy  allusion  is  made  to  Cairo  and  the  pyramids. 

[Eeferences. —  Clunua  {Acosta),  p.  40 ;  Linschoten,  n.,  6,  119-122; 
Pontius  and  Piso^  lib.  vi.,  cap.  iv.,  p.  93,  fig. ;  Ainslte,  i.,  pp.  425-8; 
Fluckiger  and  JSianburffy  p.  197 ;  Ehory,  p.  240.] 
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COLLOQUY  LIV. 

Do  TUBBIT. 

[The  root  and  stems  of  Iponuea  turpethum^  B.  Brown.] 

Called  turhit  by  the  Arabs  and  Persians;  harcamum  by  theOujaratis; 
iiguar  by  the  Kanarese ;  Uruinba  by  a  Banian  in  Diu. 

Garcia  describes  its  habit  as  like  ivy,  and  that  it  grows  near  the  sea. 
The  gum  or  resin  is  produced  from  the  thick  part  of  the  stem  by 
twisting  or  puncture.  It  grows  wild  most  abundantly  in  Cambay,  Surat, 
Diu,  Bassein,  and  adjoining  districts,  and  in  Goa,  but  is  there  consi- 
dered to  be  of  inferior  quality.  It  was  exported  in  great  quantity  to 
Persia,  Arabia,  and  Turkey,  and  some  was  sent  to  Portugal.  Dried  in 
the  sun  it  becomes  white,  but  if  dried  in  the  shade  it  is  black.  The 
drug  was  used  as  a  purgative,  and  was  known  to  Avicena.  A  large 
part  of  this  long  Colloquy  is  taken  up  with  an  exposure  of  the  many 
errors  about  this  plant  to  be  found  in  the  older  authors.  The  true 
turhit  was  not  known,  he  says,  to  the  Greeks. 

This  chapter  contains  accounts  of  the  cities  of  Diu  and  Bassein, 
of  Elephanta,  and  the  island  of  Salsette. 

COLLOQUY  LV. 

Do  THT7BE  (aX7E  t  InCENSO)  E  DA  MlBEHA. 

[Concerning  thure,  which  is  incense,  and  of  Myrrh.'\ 

(1)  Olibanum  or  frankincense  obtained  from  several  species  of 
Boswellia  found  in  the  Somali  country. 

Called  olihano  by  the  Greeks ;  hvanij  cond&r  {kundura  and  gonda), 
and  samac,  by  the  Arabs.  Avicena  calls  it  eond&r  and  Serapion  cor- 
ruptly, ronder. 

The  best  kind  was  obtained  from  trees  which  grow  on  rugged 
mountains.  It  was  purchased  from  the  King  of  the  (Somali)  country 
by  merchants  from  Aden  and  Xael,  and  was  sold  in  Goa  at  two  cnaados 
a  quintal.  The  Indian  physicians  used  much  incense  for  unguents  and 
perfumes,  and  it  was  eaten  for  ailments  of  the  head  and  for  flux.  The 
largest  export  trade  was  to  China.  Garcia  says  it  was  not  obtained  in 
India. 

This  is  not  strictly  true,  as  Boswellia  thuri/eraj  the  salai  tree^ 
which  is  abundant  in  some  parts  of  the  country,  also  yields  it. 
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[Beferences. — Aimlie^  i.,  p.  264 ;  Fluehiger  and  Hamhury^  120 ; 
Ehory,  p.  210.] 

(2)  Myrrh.  The  ideatitj  of  the  tree  yielding  myrrh  is  somewhat 
doubtful,  but  it  is  probably  JBahamodendron  eistui.  Garcia  says  he 
knows  little  about  myrrh,  but  bad  heard  that  the  Bedouins  brought  it 
to  Brava  and  Magodoxa  by  land,  as  they  said  from  Chaldee.  His  re- 
marks include  mention  of  the  Magi  who  came  to  worship  Christ,  and 
as  to  the  nature  of  the  star  by  which  they  were  guided ;  but  with 
such  subjects  he  dealt  cautiously,  not  knowing  how  they  might  be 
regarded  by  the  Church. 

Ainslie,  i.,  pp.  243,  616-7  ;  Fluekiyer  and  Banhwy,  124  and  129; 
JOory,  p.  209. 

COLLOQUY  LVL 
Da  TtttU. 

[TWui  (Spodio  of  the  Greeks,  see  Colloquy  LL,  pomfolix  was  pro- 
bably a  purified  form  of  it),  impure  oxide  of  zinc] 

Garcia's  account  of  tutia  is  somewhat  vague  and  incorrect.  He  says 
that  it  was  an  error  of  the  ancient  writers  to  suppose  that  ttdia  was 
obtained  in  Lidia,  though  used  there  as  well  as  in  PortugaL  He 
says  it  was  made  in  a  region  of  Persia,  called  Guirmon  from  the 
ashes  of  wood  called  goan^  and  was  called  Alexandria  from  its  being 
shipped  at  Alexandria  for  Europe.  It  was  one  of  the  antespodios  of  the 
Greeks. 

[Its  preparation  from  the  ashes  of  wood  is  absurd.  The  sulphate 
may  have  been  collected  as  an  efflorescence  from  rocks  in  Persia,  as  it 
is  known  to  be  in  Afghanistan  now,  and  the  oxide  prepared  from  it  by 
roasting.  ]  Garcia  does  not  mention  its  medicinal  uses.  Parenthetically 
he  mentions  that  the  native  physicians  knew  how  to  pulverize  iron, 
steel,  and  mercury. 

[Beferences. — Aimlie^  i.,  p.  676  ;  Khory^  p.  41.] 

COLLOQUY  LVn. 
Da  Zedoasia  b  do  Zebttkbete. 

[^Zedoary  and  %erumbet,  the  roots  of  Curcuma  tsodaria^  Bozb.,  and 
C  terumhet,  Boxb.] 

Zerumhet  is  called  Zeruha  ( ?  Zkuranahada)  by  Arabs,  Persians,  and 
Turks ;  eaehora  (kdehura)  by  Gujaratis,  Decanis  and  Eanarese ;  ^ 
by  the  Malabars. 
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It  aboundB  in  Calicut  and  Cannanor,  growing  both  wild  and  culti- 
Tated;  the  plant  resembles  ginger,  but  the  leaf  of  the  %erumhet  is 
wider  and  the  root  larger.  The  root  when  steamed  and  dried  is  exported 
to  Hormnz  and  Arabia,  whence  it  goes  to  Alexandria  and  Jedda  and 
from  thence  to  Venice,  &c.  It  is  also  made  into  a  conserve  which  is 
better  than  that  made  of  ginger. 

Zedoaria  Gbrcia  ascertained  to  be  identical  with,  in  fact  a  corrupt 
name  of  what  Avicena  calls  geiduar,  which  came  from  China  and  was 
a  medicine  of  great  price,  and  useful  in  the  treatment  of  snake  bites. 
It  had  the  reputation  with  a  Mahomedan  physician  of  being  good  for 
36  ailments,  but  principally  as  an  antidote  to  poison. 

This  Colloquy  mainly  consists  in  an  attempt  to  explain  the  confusion 
and  contradiction  about  these  drugs  in  the  writings  by  Greeks  and  Arabs 
which  we  cannot  follow  here,  but  must  refer  the  reader  to  Ainslie's 
exhaustive  article  on  the  subject. 

[Eeferences. — Airulie^  i.,  pp.  490-4 ;  Khory^  p.  523.] 


COLLOQTTT  LVm. 

[Treating  of  some  things  which  have  come  under  the  notice  of  the 
author  relating  to  the  medicines  before  mentioned,  and  so  are  added 
some  few  other  medicines  or  fruits,  and  speaks  of  a  kind  of  rice  which 
has  butter  within  it,  and  of  the  hetelf  and  of  the  city  of  Badajoz,  and 
of  the  Cana  JUtula^  and  of  the  ainfolesj  a  much  praised  medicine 
for  fluxes,  and  of  the  city  of  Chitor,  and  of  the  marfinm,  and  of  the 
mangosiane,  and  of  the  pateea9^  and  of  the  poo  da  China,  and  of  a 
stone,  much  esteemed  as  an  antidote  to  poison,  which  is  obtained  from 
the  porcupine.] 

In  this  Colloquy  Dimas  Bosque  contributes  his  comments  and 
critidsm  on  what  has  gone  before.  He  flrst  refers  to  a  variety  of  rice 
exported  from  Java,  called  pulot^  which  when  cooked  with  steam 
appears  as  if  it  had  been  dressed  with  butter.  He  says  heUl  is  very 
sensitive  to  handling,  and  can  stand  neither  excessive  heat  nor  cold ;  then 
follow  some  remarks  as  to  the  derivation  of  the  name  Badajoz,  as  to  the 
abundance  of  the  Cana  fistula  in  Malacca  and  Siam,  and  the  deri- 
vation of  the  name  Chitor.  He  then  extols  the  virtues  of  the 
marmelos  of  Bengal  {.^le  marmelos  or  bale  fruit)  in  the  treatment  of 
fluxes ;  very  justly  too  as  most  persons  who  have  lived  in  India  well 
know.  Garcia  gives  a  very  fair  description  of  the  tree  and  fruit,  and 
points  out  that  it  was  by  no  means  peculiar  to  Bengal,  being  found  also 
n.i.A.  FBoo.,  SEB.  ni.  VOL.  I.  30 
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in  Western  India  it  was  called  cirifoU  {nphoT^  by  the  vulgary  and  Mi 
by  the  physicians. 

Then  follow  some  remarks  on  the  durian  and  mangosteen,  on 
marfim  or  ivory,  on  the  ananoi  or  pine  apple,  the  patseas  or  Indian 
melons,  and  the  pao  da  China  {Smilax  china)  which  as  Dimas  points 
out,  is  a  creeper  growing  like  ivy. 

The  virtues  of  the  stone  obtained  from  the  porcupine  in  Fam,  a 
country  adjoining  Malacca,  as  an  antidote  to  poison  are  then  discussed. 
It  was  said  to  be  of  a  bright  red  colour,  bitter  to  the  taste,  and  feeling 
like  French  chalk  to  the  touch.  In  a  case  of  poison  it  was  steeped  in 
water,  and  the  water,  which  thereby  acquired  a  bitter  taste,  was  given 
to  patients  to  drink,  with  good  results.  Garcia  welcomes  it  as  an  ad- 
ditional antidote  in  a  land  where  poisoning  is  so  prevalent. 

[Captain  Hamilton,'  says  the  place  which  produced  the  porcupine 
bezoar  was  the  Island  of  lingen,  20  leagues  from  Jambu,  and  as  far 
from  the  river  of  Johore :  it  formed  a  portion  of  the  Johore  Dominions. 
Castanheda'  mentions  an  animal  called  Ivlgoldorf^  producing  a  stone 
in  its  head  which  was  an  infallible  and  highly  esteemed  antidote 
against  poison.] 


NoTB. — In  a  short  Appendix  some  additional  information  is  given 
with  reference  to  several  of  the  above  subjects  and  some  others,  bnt 
it  is  not  important. 

I  New  account,  vol.  ii.,  p.  123. 

•  See  Ken's  "  Voyagea  and  Travels,"  vol.  ii.,  p.  439. 
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p.  391. 
'^Anacaido"    (Cashew   nut),    pt.    i., 

p.  391. 
Andropogon    laniger^    Desf.,    pt.    ii., 

p.  676. 
•*Anil"  (Indigo),  pt.  i.,  p.  393. 
''Anjuden  "  (Asa-foBtida),  pt.  i.,  p.  392. 
Aplotaxu   aurieulaia,    D'C,    pt.     i., 

p.  403. 
Aquilaria    agaUocha    Boxb.,     pt.    i., 

p.  416. 
Arbor  trUtit,  pt  i.,  p.  392. 
Areca  {Armi  cateehu,  linn.),  pt  i., 

p.  408. 
Armeman  stone,  pt.  ii.,  p.  661. 
Artocarpus  inUgrifolia,  Linn.,  pt.  i., 

p.  413. 
"Arvore  tristis,"  pt  i.,  p.  392. 
Asa-fcBtida,  pt.  i.,  p.  392. 


Aueklandia  eotiuty  Falc,  pt.  i.,  p.  403. 
•*ATacari'»P,pt  i.,  p.  412. 
Averrhoa  earambola,  pt  i.,  p.  398. 
ATemres  (Ibn  Rosdiid,  an  Arab),  pts. 

i.  and  iL,  patiim, 
Avioena  (Ibn  sina,  an  Arab  sage),  pts. 

i.  andii.,  jMimm. 
Azadiraehta  indieOf  Jobs.,  pt  ii.,  p.  656. 


BaUamodendron  eititu,  pt.  ii.,  p.  678. 
Baniboo{Bambu8aarundinaeea,  Schultx), 

pt  ii.,  p.  676. 
"Bangue"  (Bhang),  pt  i.,  p.  393. 
**  Bazar,  Da  pedra"  pt.  ii.,  p.  672. 
**  Benjuy  "  (Benzoin),  pt.  i.,  p.  394. 
Beryl,  pt.  ii.,  pp.  669,  669. 
Betel,  pt.  i.,  p.  396. 
"Betre"  (betel),  pt  i.,  p.  896,  pt  ii., 

p.  679. 
Bezoar,  pt  ii.,  p.  670. 
Bhang,  pt.  i.,  p.  393. 
JBier  (fruit  of  ZUyphus  «p.),    pt.    i., 

p.  395. 
Borax,  pt  i.,  p.  404. 
Bonoeliia  spt,,  pt.  ii.,  p.  677. 
"Brindoes"  (fruit  of  Oareinia),  pt.  i., 

p.  396. 


''Caceraa"    (Sioghan    nut),    pt    i., 

p.  397. 
Calamo  aramatico,  pt.  i.,  p.  397. 
''Canfora"  (camphor),  pt.  i.,  p.  398. 
**  Canela"  (cinnamon),  pt  i.,  p.  401. 
Cannabit  aaiiva,  Linn.,  pt.  i.,  p.  393. 
Carambola  (fruit  of  Averrhoa  eartmbola^ 

Linn.),  pt  i.,  p.  398. 
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«  Carandas  "  (fruit  ol  Caritaa  cartmdat, 

Linn.),  pt.  i.,  p.  3W. 
GardAmom,  pt-  i..  p.  390  and  399. 
Caahew  nat,  pt  i.,  p.  391. 
"Casaia"  (C.  JUtuia^  Linn.),  pt.  u, 

p.  400. 
CoJtMi  ii^nM  (Cinnamon),  pt.  i.,  p.  401. 
Catechu  (Cate*),  pt.  u.,  p.  649. 
Cafa-eye,  pt  ii.,  p.  669. 
«« Ceyar"  (Loadrtone),  pt.  ii,  p.  662. 
Cfhavicabstel,  Mig.,  pt.  L,  p.  396. 
Cheaa  and  CheaMnan,  pt  i.,  p.  396. 
China  root,  pt  ii.,  p.  672. 
Chdeia,  pt  i.,  p.  404. 
ChryaoUte,  pt.  ii.,  p.  669. 
Cinnamon,  pt  i.,  p«  401. 
Cinnamomum  eamphora,  Fr.  Neea,  pt.  i., 

p.  398. 
a  tamala,  Fr.  Neea,  pt  L,  p.  409. 
a  uykmieum,  Breyne,  pt !.,  p.  401. 
CitruUus  vulgar%9^  pt.  ii,  p.  668. 
Clote,pt.i.,p.410. 
Coceulut    aeuminatus,    D*C.,    pt    u., 

p.  666. 
Coooanut  (Coeu  meifinh  Linn.),  pt  i., 

p.  402. 
Coco  de  mer,  pt  i.,  p.  403. 
«  Cravo"  (clove),  pt  i.,  p.  410. 
*«  Criaooola"  (borax),  pt  i.,  p.  404. 
"Croco  Indiaoo"   (Tunneric),  pt.  i., 

p.  406. 
Cuheba,  pt.  i.,  p.  406. 
<<Cuica8'    (Jatropha    cureatf    linn.?) 

pti.,p.406). 
Curcuma  Umga,  Linn.,  pt  L,  p.  406. 
C.  tedoaria,  Eoxb.,  pt  ii.,  p.  678. 
C.  zgnmb0t,  Koxb.,  pt.  ii.,  p.  678. 


Datura  (i>.  ttramonium,  Linn.),  pt  i., 

p.  406. 
Diamond,  pt.  ii.,  p.  667. 
''Dorioea"    (Durian    fruit),    pt.    i., 

p.  406. 
Jhyabalanops  atomaticth  Girtn.,  pt.  i., 

p.  398. 
Durian  (Durio  sibethinutf  D'C),  pt  i., 

p.  406. 


Eagle  wood,  pt  L,  p.  416. 
Ebur  (ivory),  pt.  L,  p.  407. 
Elephanta,  pt.  i.,  p.  407. 
EUttaria  eardamomum  Maton.,  pt  i., 

p.  399. 
Emerald,  pt  ii.,  p.  667. 
"Espodio"  (Tabaahfr),  pt  ii.,  p.  674. 
"  Eaquinanto'*  (agraas),  pt  ii.,  p.  676. 
Eugenia  earyophyUata,  Thunb.,  pt  L, 

p.  410. 

«  Faufel"  (areea  nuta),  pt  i.,  p.  408. 
Figs,  Indian  (plaintain),  pt  L,  p.  408. 
Folio   Indio    (Malabathrum),    pt    i-, 

p.  409. 
FraxUiut  omiM,  Linn.,  pt  ii^  p.  661. 

«*Galanga,"pti.,p.  410. 
Oarconia  numgostana,  pt.  ii.,  p.  664. 
O.  purpurea,  Roxb.,  pt  i.,  p.  396. 
Garnet,  pt.  ii.,  p.  663. 
Ginger  ("Gengivre"),  pt  L,  p.  411. 
Gram  (seeds  of  Fhaaeolui  mumgQ,  lim.). 

pt.  ii.,  p.  663. 
Guiaeum  ^ifieinale,  Linn.  pt.  ii.,  p.  671 

Hemidetmue  indieutf  B.  Brown,  pt  ii, 

p.  666. 
Solar rhana  antidyetnteriea^WtJl,  pt.  i.. 

p.  412. 

Lsdian  fig.  (plaintain),  pt  i.,  p.  408. 
Indigo  (Indigofera  tineteria,  Linn.),  pti., 

p.  393. 
Ipomaa  turpethium,  B.  Brown,  pt  ii., 

p.  677. 
Ivory,  pt  i.,  p.  407. 

Jacinth,  pt  ii.,  p.  663. 

Jack  fruit,  pt.  i.,  p.  413. 

"  Jamboloes"  (fruit  of  Eugenia  jamh- 

lana,  LanoL  P),  pt  i.,  p.  413. 
"  Jambos"  (fruit  of  Jambwa  maUecen- 

m),  pt  i.,  p.  413. 
"Jangomaa"   (fruit   of  Ziagpkm  tp., 

pt  i.,  p.  413. 
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Jasper,  pt.  ii.,  p.  668. 

Jatropha  curcag,  liqn.  P  pt.  i.|  p.  405. 

Jujube,  pt.  i.,  p.  378. 


KarmuUu  {tft  carandat)  fruit,  pt.  i., 

p.  400. 
Kottot  (or  eostus)  root,  pt.  i.,  p.  403. 

Lao  (shellac),  pt.  L,  p.  414. 
"Linaloes"   (Lignum   aloes),   pt.    i., 

p.  416. 
Loadstone,  pt.  ii.,  p.  662. 
Lodoie&a  teyehellarum^   Labill,    pt.  i., 

p.  403. 


'*Maca"  maoe,  pt.  ii.,  p.  660. 
^'Madreperola"  (mother-of-pearl),  pt. 

ii.,  p.  662. 
Malahathrum,  pt.  i.,  p.  409. 
''Mangas"  (mango),  pt.  ii.,  p.  661. 
Mango  {Mangiferaindieaf  Linn.),  pt.  ii., 

p.  661. 
"Mangostas"    (mangoeteen),    pt.    ii., 

p.  664. 
Manna,  pt.  ii.,  p.  651. 
**M[arfim'*  (ivory),  pt.  L,  p.  407. 
*'  Margarita,"  pt.  ii.,  p.  652. 
**  Mannelos  "  (Bale  fruit)  pt.  ii.,  679. 
Mate  mangosteen,  pt.  i.,  p.  395. 
**Melao-da-India"  (the  Indian  melon), 

pt.  ii.,  p.  663. 
MiiMta  pudieaf  Linn.,  pt.  i.,  p.  412. 
Mirrha  (myrrh),  pt.  ii.,  p.  677. 
*'MirobalanoB,"  pt  iL,  p.  664. 
Mother-of-pearl,  pt.  ii.,  p.  652. 
**  Mungo  "  (Gram),  pt.  ii.,  p.  653. 
Mum  aapUntum,  Linn.,  pt.  i.,  p.  408. 
MyriiHeafragram^  Houtt,  pt.  ii.,  p.  660. 


Narth$taehy8  jaiamanti,  pt.  ii.,  p.  674. 
Narthex  (Ferula)  ata^foBtida,  Falc,  pt. 

i.,  p.  392. 
'*  Negundo,"  pt.  ii.,  p.  655. 
"Nimbo"  (Nim  tree),  pt.  ii.,  p.  655. 


"Nizamoxa"  (for  Nizam  Shah),pts.  L 

and  iL,  passim. 
**  Noa  "  (Nutmeg),  pt.  ii.,  p.  660. 
Nyethanthes  arbor-tristis,  Linn.,  pt.  i.» 

p.  392. 

Olibanum    (resin    of  Boswellia   spt,% 

pt  ii.,  p.  677. 
Opium,  pt  ii.,  p.  666. 

'<Pao-da-Cobra"  (snalce-wood),  pt.  ii, 

p.  666. 
Tiapavsrsonmiferum,  Linn.pt.  ii.,  p.  656. 
"Pateca"  (melon),  pt  ii.,  p.  663. 
Feaehes,  pt.  ii.,  p.  671. 
Pearls,  pt  ii.,  p.  662. 
<*  Pecegos"  (peaches),  pt.  ii.,  p.  671. 
Fhassolus  mungo,  pt.  ii.,  p.  653. 
Fhyllanthus  embliea^JAjm.,  pt.  ii.,  p.  664. 
"Pimenta"  (pepper),  pt  ii.,  p.  671. 
Fiper  cubebs,  Linn.,  pt.  i.,  p.  406. 

„    nigrum,  pt  ii.,  p.  671. 
Plantain,  pt.  i.,  p.  408. 
Pomfoliz  (oxide  of  zinc),  pt.  ii.,  p.  678. 
FUroearpus  santalinus,  Linn.,  pt  ii., 

p.  673. 

"Raiz-da-china"  (China  root),  pt.  ii., 

p.  672. 
Rheum  offieinah,  Baillon,  pt.  ii.,  p.  672. 
Rhubarb,  pt.  ii.,  p.  672. 
Rice,  peculiar,  pt.  ii.,  p.  679. 
Rock,  crystal,  pt.  ii.,  p.  659. 
•*  Ruibarbo  "  (Rhubarb),  pt.  ii.,  p.  672. 
Ruby,  pt  ii.,  p.  663. 


<*Sambali"    (Vitex   negundo,    Linn.), 

pt.  ii.,  p.  655. 
Sandal  wood  (3  kinds),  pt  ii,  p.  673. 
Santalum  album,  Linn.,  pt.  ii.,  p.  673. 
Sapphire,  pt.  ii.,  p.  663. 
Sardonyx,  pt  ii.,  p.  663. 
Sensitive  plant,  pt  i.,  p.  412. 
Serapion,  an  Arab  writer,  pts.  i.  and  ii.» 

passim. 
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Shellac,  pt.  i.,  p.  414. 
SharM  robuita,  Roxb.  ?  pt  i.,  p.  412. 
Singhan  nut,  pt.  i.,  p.  897. 
8milax  ehina^  Linn.,  pt.  ii.,  p.  672. 
Snake  wood,  pt.  ii.,  p.  666. 
Spikenaxd,  pt  ii.,  p.  674. 
"Spodio"  (tabaahir),  pt  ii.,  p.  674. 
«<Squinanti"  (a  grass),  pt  ii.,  p.  676. 
StryehnoM   coMrina,    linn.,    pt.    ii., 

p.  666. 
Stffrax  hntoin,  Bryander,  pt.  i.,  p.  394. 
Sweet  flag,  pt  i.,  p.  397. 
^ti^tMfii  Jambolanum,    D'C.    pt    i., 

p.  418. 

Tabaahir,  pt  ii.,  p.  674. 

Tamarind  [Tamarindua  indica,  Linn.), 

pt  ii.,  p.  676. 
TmnituUia   bslUrica,    Boxb.,    pt    ii., 

p.  664. 
r.  ch$hula^  Beta.,  pt.  ii.,  p.  664. 


"  Thure  "  (firankinoense),  pt  ii.,  p.  677. 
Titles  of  the  Kings  and  Nobles,  &e., 

pt.  i.,  p.  396. 
Trapa  bitpinota,  Boxb.,  pt  i.,  p.  397. 
<<Turbit"     (IpomtM      turpeihum,    H. 

Brown),  pt.  ii.,  p.  677. 
Tunneric,  pt  i.,  p.  404. 
Turquoise,  pt.  ii.,  p.  668. 
Tutia  (zino  oxide),  pt.  ii.,  p.  678. 

Vitex  n$gundo^  Linn.,  pt  ii.,  p.  665. 


"Zedoary"ptiL,  p.  678. 


"Zerumbet"  pt  ii.,  p.  678. 

Zinc  oxide,  pt.  ii.,  p.  678. 

Zingiber  ofieinaU^  Boscoe,  pt.  L,  p.  411. 

Zizjfphutjiifubaf  Yar.,  pt  i.,  p.  396. 

Z.  sp.  ?  pt.  i.,  p.  413. 
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MI. 

OB8EBVATION8  OF  THE   VARIABLE    STAB  /x  CEPHEI. 
By  J.  E.  GOBE,  F.B.A.S. 

[Read  Januabt  26,  1891.] 

Thz  following  are  my  obaervatioiis  of  this  variable  star,  the  *'  garnet 
star"  of  Sir  W.  Herscliel,  from  January  1,  1888,  to  December  31, 
1890.  They  form  a  continnation  of  the  observations  given  in  these 
Proceedings  (anteaj  page  166). 

The  observations  have  been  reduced  to  the  scale  of  the  Harvard 
Photometry,  and  the  comparison  stars  used  were — 

Mag.H.P. 

{  Cephei,       .     •     .     3*54 
c        „  ...     4-24 

V  (10)  Cephei,     .     .     4-50 

The  observations  were  made  with  a  binocular  field  glass,  having 
object  glasses  of  2  inches  aperture,  and  a  power  of  about  6  diameters. 
It  will  be  seen  that  the  variation  did  not  exceed  half  a  magnitude 
during  the  years  1888-90. 

The  position  of  /x  Cephei  for  1890-0  is 

RA  21»»  40-  8'. 
N     68°  16'-5. 

All  the  observations  were  made  in  the  West  of  Ireland,  except 
that  on  August  26,  1888  (made  in  London). 

Oheervations  offi  Cephei  =  B.A^.C  7582. 


Date. 

Estiouted 
Magnitude. 

Remarks. 

1888 

Jan.       2,       — 

3-97 

Clear,  no  moon. 

Jan.       6,       — 

8-97 

1  y               ,, 

March    1,    8i>30» 

4-07 

Clear  aky,  no  moon. 

„        4,    7  60 

4-07 

Very  clear  sky,  no  moon. 

Clear  sky.    Obseryation  made  in  TiOndon. 

Aug.    26,    9  10 

4-18 

Sept.   29,    8  20 

4-02 

Clear  sky,  no  moon. 

Not.    13,    9  26 

4-12 

Clear  sky,  strong  moonh'ght. 

Dec.      6,       - 

4-12 

Clear,  no  moon. 
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Date. 

EsHmated 
Magnitude 

Remarks. 

1889 

Jan.     16, 

— 

402 

Clear,  full  moonlight 

„      26, 

— 

418 

Clear,  no  moon. 

Feb.    27, 

— 

414 

t9                  II 

March    1, 

— 

419 

II                  II 

.,        8, 

9^26- 

410 

Clear,  moonlight. 

n      80, 

— 

4*19 

Tolerably  dear,  no  moon. 

April  24, 

— 

4-18 

Clear,  no  moon. 

July    28, 

10    0 

407 

Havy,  no  moon. 

Aug.    20, 

9  66 

4-18 

Clear  aky,  no  moon. 

..     30, 

9  40 

4-22 

Clear,  but  somewhat  hasy. 

Sept.      4, 

9    0 

4-26 

Clear  aky,  moonlight. 

Oct.       7, 

9    2 

4-26 

Clear,  moonlight. 

„      12, 

7  37 

418 

II           II 

>i      16, 

7  60 

414 

Clear,  no  moon. 

»      24, 

7  46 

4-07 

„           II       M  ^^^T  <^<li8h,  near  lenith. 

Nov.    16, 

7     1 

4-02 

Very  dear,  no  moon. 

Dec.     16, 

7  63 

4-09 

Clear,  no  moon. 

M      18, 

— 

412 

II           II 

1890 

Jan.     11, 

— 

4-07 

11            If 

,.      24, 

— 

4-06 

Clear,  moonlight. 

Feb.      4, 

— 

3-97 

Clear,  strong  moonlight 

M         8, 

8fc  0- 

402 

Clear,  no  moon. 

n       W, 

8  44 

407 

II            II 

„     17, 

8  60 

4-07 

II            II 

„»      26. 

— 

4-02 

Clear,  moonlight 

Maich   2, 

8  28 

3-98 

Clear,  strong  moonlight 

»     13, 

8  30 

4-07 

Clear,  no  moon. 

>f      16, 

8    0 

3-98 

II            II 

„     30, 

7  66 

3-92 

Very  clear,  strong  moonlight. 

April   17, 

9    0 

4-02 

Clear,  no  moon. 

Aug.      6, 

9  30 

4-02 

„           „      M  yery  reddish. 

„      17, 

9  30 

4  02 

Very  dear. 

M      29, 

— 

4-00 

Very  dear,  moonlight,  /i  very  reddish. 

Sept.     4, 

— 

402 

Clear,  no  moon. 

.,       7. 

9    8 

402 

Very  dear,  nomoon,  fi  very  reddiah,near  xenith. 

„      18, 

9    3 

4  03 

Clear  sky,  no  moon. 

Oct.     17, 

9  62 

4-00 

Clear,  no  moon« 

Not.      7, 

7  17 

4  02 

II            11 

»      16, 

6  30 

4-02    . 

II            11 

Deo.    29, 

6  46 

3-97 

Very  dear,  moon  not  risen. 

The  above  observations  will  show  that  the  variation  of  light  is 
very  irregular,  and  that  the  star  sometimes  remains  for  several  months 
with  little  or  no  perceptible  change. 
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Lin. 

REPORT  ON  A  COLLECTION  OF  ECHINODERMATA  FROM 
THE  SOUTH-WEST  COAST  OF  IRELAND,  DREDGED  IN 
1888  BY  A  COMMITTEE  APPOINTED  BY  THE  ROYAL 
IRISH  ACADEMY.  By  W.  PERCY  SLADEN,  F.L.S.,  F.G.8., 
Secretary  of  the  Linnean  Society.    (Plates  XXV.  to  XXIX.) 

[Read  Junb  23,  1890.] 

The  Rev.  W.  S.  Gbeek  kindly  asked  me  to  report  upon  tlie  collection 
of  Ecliinodermata  obtained  during  the  dredging  cmise  of  1888.  The 
Committee  were  fortunate  in  obtaining  an  interesting  series  of 
forms.  Forty  species  are  enumerated  in  the  following  lists,  viz. : — 
Crinoidea,  1 ;  Asteroidea,  17;  Ophiuroidea,  6;  Echinoidea,  10;  Holo- 
thuroidea,  6.  Four  of  the  species  of  Asterids  and  one  of  the  Echinids 
are  new.  Several  of  the  other  forms  are  either  rare  or  extend  our 
knowledge  of  their  geographical  and  bathymetrical  distribution.  The 
noveltiefi  consist  of  a  new  species  of  Hymenaster,  a  new  species  of 
Pteraster,  two  new  species  of  Pentagonaster,  and  one  new  species  of 
Porocidaris.  The  collection  as  a  whole  furnishes  striking  evidence  of 
the  richness  of  the  locality,  for  it  is  not  a  little  remarkable  that  so 
large  a  number  of  species  of  Echinoderms  should  have  been  taken  from 
the  comparatively  Umited  number  of  eight  stations.  The  majority 
(24  species)  were  dredged  from  depths  of  845  and  750  fathoms,  and 
are  consequently  important  additions  to  our  lists  of  the  Fauna  of  the 
British  Area. 

I.— CRINOIDEA. 
1.  Antedm  rosacea  (linck). 

Locality — Long  Island  Sound.    Depth  4  fathoms. 

U.— ASTEROIDEA. 

1.  FluUmaster  bifrons  (Wyv.  Thorns.),  Sladen. 
Zceality—Lat.  51°  I'N. ;  Long.  11°50'W.  Depth  760  fathoms. 

2.  Pontoiter  limhatus^  Sladen. 

Locality — About  56  miles  off  Dursey  Head.  Depth  845  fathoms. 
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3.  AsiropecUn  irregularis^  Linck. 

Depth  345  fathoms. 
Depth  24  fathoms. 
Depth  50  fathoms. 

4.  Psdaster  Androtneda  (Miiller  &  Troschel),  Sladen. 

?  locality. 

5.  Luidia  eiliaris  (Philippi),  Gray. 

Depth  52  fathoms. 

6.  Luidia  Sarsiiy  Diihen  &  Koren. 

Depth  5  fathoms. 

7.  Pentagonaster  halteatus^  n.  sp.     (Plate  zxv.,  figs.  1-5.) 

Bays  five.      B  «  22  mm. ;   r  «  13  mm.  ;    B  -  1-69  r.     The 
minor  radios  is  thus  in  the  proportion  of  59  per  cent. 

General  form  flat  and  moderately  thick.  Marginal  contour  penta- 
gonoid  with  lunate  sides,  having  the  radial  angles  slightly  produced, 
and  obtusely  rounded  at  the  extremity.  Interbrachial  arcs  forming  a 
wide,  regularly  sweeping  curve.  Margins  rather  thick  and  almost 
equally  rounded  actinally  and  abactinally.  Abactinal  area  slightly 
inflated  in  the  central  and  radial  regions,  and  slightly  depressed  in 
the  interradial  areas  near  the  margin.  Actinal  area  subplane,  with 
slight  depressions  in  the  interradial  areas. 

The  abactinal  area  is  covered  with  rather  large  -hexagonal  plates, 
those  in  the  median  radial  line  being  larger  than  the  others,  excepting 
only  the  basal  plates,  and  two  or  three  adjacent  plates  in  the  inter- 
radial areas,  which  are  subequal  to  the  largest  in  the  median  radial 
series.  All  the  plates  diminish  in  size  as  they  approach  the  margin. 
The  abactinal  plates  do  not  quite  reach  the  extremity  of  the  ray  in 
consequence  of  the  junction  of  the  penultimate  and  antepenultimate 
supero-marginal  plates  of  the  two  sides  of  the  ray  in  the  median  radial 
line.  The  surface  of  the  plates  is  covered  with  large,  low,  uniform 
hemispherical  granules,  which  are  not  crowded  so  as  to  actually  touch, 
or  at  any  rate  modify  the  form  of  the  separate  granules.  The  tabulum 
is  surrounded  by  a  single  series  of  similarly  low  granules,  the  outer 
edge  of  which  is  sharply  cut  in  conformity  with  the  contour  of  the 
hexagon,  as  if  the  latter  had  been  ''dressed"  with  a  knife.  The 
abactinal  surface  of  the  tabula  in  the  radial  regions  is  slightly  convex. 
Occasionalplates(but  very  few)  bear  a  single  small  excavate  pedicellaiia, 
with  two  short  spatulate  jaws. 
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The  Bupero-marginal  plates,  whicli  are  eight  in  number,  counting 
from  the  median  interradial  line  to  the  extremity,  form  a  broad  and 
conspicuous  border  to  the  abactinal  area,  the  breadth  of  which  at  the 
median  interradial  line  is  about  3*75  mm. ;  and  it  diminishes  very 
slightly  towards  the  extremity  of  the  rays.  The  plates  near  the  inter- 
radial line  have  their  breadth  fully  twice  their  length.  The  length  of 
the  plates  is  equal  up  to  the  fifth  and  then  diminishes,  the  breadth 
being  greatly  in  excess  throughout.  The  ultimate  plate  is  very  small 
and  wedge-£^aped,  with  the  apex  directed  towards  the  median  radial 
line.  The  surface  of  the  plates,  which  is  slightly  convex  in  the  trans- 
verse direction,  is  entirely  covered  with  rather  large,  low,  uniform, 
fiatly  hemispherical  granules  which,  though  closely  placed,  are  not  so 
crowded  as  to  modify  the  form  of  the  granules.  The  odd  terminal 
plate,  though  very  small,  is  larger  than  the  ultimate  supero-marginal 
plate ;  it  is  shield-shaped  or  subcordiform,  with  the  apex  adcentral, 
and  thickened  and  turned  abactinaUy  towards  the  outer  margin. 

The  infero-marginal  plates,  which  are  nine  in  number,  counting 
from  the  median  interradial  line  to  the  extremity,  correspond  to  the 
superior  series  for  two  or  three  pluies  on  each  side  of  the  median  inter- 
radial line,  but  alternate  with  them  along  the  outer  part  of  the  ray. 
The  breadth  is  about  twice  the  length  at  the  median  interradial  line, 
but  diminishes  gradually  up  to  the  antepenultimate  plate,  where  the 
proportions  are  subequal.  The  infero-marginal  plates  are  covered  with 
granules  similar  to  those  on  the  superior  series.  I  have  not  detected 
the  presence  of  pedicellari®  on  either  series  of  marginal  plates. 

The  adambulacral  plates  are  rather  broader  than  long.  Their  arma- 
ture consists  of  a  marginal  series  of  six,  rather  short,  obtusely  pointed 
or  rounded  spinelets,  which  are  flattened  transversely,  and  with  a 
tendency  to  become  prismatic ;  the  adoral  spinelet  being  much  shorter 
than  the  others,  and  placed  further  back  on  the  plate.  The  marginal 
series  is  followed  by  a  second  regular  series  of  three  short,  robust, 
prismatic,  pointed  papilliform  spinelets ;  and  the  outer  part  of  the  plate 
is  occupied  by  three  series  of  three  uniform  papilliform  granules. 
These  granules  are  usually  regularly  placed  as  above  described,  but 
occasionoll  J  a  little  irregularity  occurs.  They  are  intermediate  in  size 
between  the  very  short  papilliform  spinelets  of  the  second  series,  which 
are  little  more  than  elongated  granules,  and  the  true  granules  of  the 
actinal  intermediate  plates.  Near  the  outer  extremity  of  the  furrow 
one  of  the  papilliform  spinelets  of  the  second  series  becomes  very  large 
and  robust.  I  have  found  no  pedicellariee  on  the  adambulacral 
plates. 
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The  moutli-plates  are  elongate  and  triangular,  but  not  oonspienons. 
Their  armature  consists  of  a  marginal  series  of  nine  or  ten  short,  equal 
spinelets,  similar  to  those  in  the  furrow  series  on  the  adambulacnl 
plates,  but  with  a  tendency  to  become  more  distinctly  prismatic  as 
they  proceed  inward ;  a  series  of  six  to  eight  large,  low,  coarse  and 
distinctly  prismatic  granules,  forming  a  longitudinal  series  on  the 
actinal  surface  of  the  plate  parallel  to  the  suture  which  unites  the 
two  mouth-plates  of  an  angle ;  and  an  intermediate  series  between 
these  two  series  of  about  three  similar  prismatic  granules. 

The  actinal  interradial  areas  are  paved  with  rather  large  sub- 
rhomboid  intermediate  plates,  arranged  in  series  parallel  to  the  ambu- 
lacral  furrows.  The  surface  of  the  plates  is  covered  with  rather  large, 
low,  uniform,  distinctly-spaced,  hemispherical  granules,  which  are 
arranged  in  straight  series  along  the  margins  of  the  plates,  but  show 
no  definite  order  within  this  boundary. 

The  anal  orifice  is  sub-central,  and  on  the  right  posterior  side  of  a 
plate  larger  than  those  in  the  immediate  neighbourhood. 

The  madrcporiform  body,  which  is  small  and  polygonal  in  outline, 
is  situated  at  about  one-third  of  the  distance  between  tbe  centre  and 
the  margin.  The  surface  is  marked  with  rather  course  irregular 
convolutions.  On  its  adcentral  side  \s  a  single  large  basal  plate,  larger 
than  the  madreporite  itself ;  and  a  similar  large  basal  plate  is  present 
in  each  of  the  other  interradial  areas  in  a  corresponding  position,  and 
larger  than  any  of  the  other  abactinal  plates. 

Colour  in  alcohol,  a  bleached  yellowish  white. 

Locality.— 'Loi.  61°  1'  N. ;  Long.  1 1°  50'  W.     Depth  750  fathoms. 

Remarks, — This  species  has  more  distinctly  lunate  sides,  and 
more  obtusely-rounded  radial  angles  than  Fentagonaster  yranukriiy 
Betz.,  sp.,  to  which  at  first  sight  it  presents  some  resemblance.  It 
is  at  once  distinguished,  however,  by  the  great  width  of  the  marginal 
plates,  which  are  much  broader  than  long,  by  the  complete  granula- 
tion of  the  marginal  plates,  by  the  armature  of  the  adambulai^ 
plates,  which  has  more  spines  in  the  furrow  series,  and  a  greater 
number  of  series  on  the  actinal  surface  of  the  plate.  Pedicellaria 
are  also  more  numerous  and  more  distinctly  entrenched. 

8.  Pentayonaster  eoneinnui,  n.  sp.     (Plate  xxvi.,  figs.  1-5.) 

Kays  five.      R  =  22  mm.  ;  r  =  12  mm. ;  R  =  1-83  r.      The 
minor  radius  is  thus  in  the  proportion  of  54*5  per  cent. 

General  form  flat,  and  rather  thin.     Marginal  contour  a  deeply 
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lunate  pentagonoid  or  stellato-pentagonal,  witli  the  radial  angles 
produced,  and  tapering  to  an  acute  extremity ;  interbrachial 
arcs  regularly  rounded,  the  curve  being  that  of  a  part  of  a  circle. 
Margins  rather  thin,  bevelled  abactinally, .  more  abruptly  rounded 
actinally.  Abactinal  area  capable  of  slight  inflation.  Actinul  area 
plane. 

The  abactinal  area  is  covered  with  small  subcircular  plates,  closely 
pLiced,  only  the  three  medio-radial  series  of  plates  being  separated  by 
papulsB.  The  abactinal  plates  do  not  extend  to  the  tip  of  the  ray,  the 
three  supero-marginal  plates  preceding  the  ultimate,  uniting  with  the 
corresponding  plates  on  the  other  side  of  the  ray  in  the  median 
radial  line.  The  margin  of  the  tabulum  is  surrounded  by  a  series  of 
small,  rather  broad  granules,  moderately  spaced,  and  the  surface  of  the 
tabulum  is  covered  with  a  small,  uniform,  well  spaced,  hyaline 
granulation.  I  have  not  detected  the  presence  of  pcdicellarisB  upon 
any  of  these  plates. 

The  supero-marginal  plates,  which  are  eight  in  number,  counting 
from  the  median  interradial  line  to  the  extremity,  form  a  well-defined 
border  to  the  abactinal  area,  of  uniform  breadth  throughout.  The 
plates  near  the  interradial  line  have  their  length  rather  greater  than 
their  breadth,  but  these  proportions  g^dually  become  equalized, 
when  the  fourth  or  fifth  plate  from  the  median  interradial  line  is 
reached;  and  the  antipenultimate  and  penultimate  plates  have  the 
breadth  slightly  greater  than  the  length.  The  ultimate  plate  is 
small  and  wedge-shaped,  with  the  apex  directed  towards  the  median 
radial  line.  The  abactinal  surface  of  the  supero-marginal  plates  is 
slightly  convex,  which  causes  each  plate  to  be  distinctly  defined.  A 
few  small  uniform  hemispherical  granules  are  present  on  the  lateral 
wall  of  the  plate,  which  rub  off  with  the  slightest  touch.  Whether 
the  whole  surface  of  the  plate  was  during  life  covered  with  similar 
granules  I  am  unable  to  say,  but  I  am  inclined  to  think  that  such  was 
not  the  case.  A  few  large,  isolated,  irregularly  placed  pits  are  present 
on  the  surface  of  the  plate,  more  numerous  near  the  junction  of  the 
abactinal  and  lateral  areas.  A  series  of  small  granules  surrounds  the 
margin  of  the  plate.  The  odd  terminal  plate  is  conical  and  larger 
than  the  ultimate  supero-marginal  plates ;  it  bears  at  the  apex  a 
robust,  obtuse,  short,  papilliform  spine. 

The  infero-marginal  plates  are  eight  in  number,  counting  from  the 
median  interradial  line  to  the  extremity.  The  three  plates  on  each 
side  of  the  median  interradial  Une  have  the  length  subequal  to  the 
breadth,  but  in  all  the  succeeding  plates  the  length  is  greater  than 
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the  breadth.  The  ultimate  plate  is  small  and  corresponds  with  the 
ultimate  supero-marginal  plate.  The  infero>marginal  plates  hear 
precisely  similar  granules  to  those  on  the  superior  series,  their 
presence  now  being  similarly  confined  to  the  lateral  area,  and  the 
single  series  surrounding  the  margin.  On  the  naked  portion  of  the 
actinal  surface  of  the  plate  large  isolated  pits  occur,  and  occasionally 
a  granule  is  present  therein.  I  have  detected  no  pediceUariee  on 
either  series  of  marginal  plates. 

The  adambulacral  plates  are  slightly  longer  than  broad,  and  their 
armature  consists  of  three  regular  series ;  the  first  or  furrow  series 
being  true  spinelets,  whilst  the  second  and  third,  which  are  on  the 
actinal  surface  of  the  plate,  are  only  granules.  In  the  furrow  series 
are  five  or  six  short  obtuse  cylindrical  spinclets  which  are  directed 
over  the  furrow,  the  adoral  spinelet  of  the  series  being  often  placed 
further  back  on  the  plate  than  the  others,  and  it  is  sometimes  also 
much  smaller.  The  second  and  third  series  consist  of  a  longitudinal  row 
of  four  or  five  granules,  the  outer  series  being  similar  to  the  granules 
on  the  actinal  intermediate  plates,  and  the  second  series  only  slightly 
more  elongate  or  papilliform.  I  have  found  no  pediceUariee  on  the 
adambulacral  plates,  in  fact  nowhere  on  this  example  at  all. 

The  mouth-plates  are  small,  but  fairly  conspicuous.  Their 
armature  consists  of  a  marginal  series  on  each  plate  of  eight  spinelets 
similar  to  the  marginal  or  furrow  series  on  the  adambulacral  plates, 
the  innermost  spinelet  being  rather  larger  than  the  others,  and 
subprismatic.  On  the  actinal  surface  of  the  plate  is  a  longitudinal 
series  of  eight  granules  parallel  to  the  suture  which  unites  the  two 
mouth-plates  of  an  angle ;  a  series  of  four  granules  parallel  to  the 
margin  adjacent  to  the  adambulacral  plates ;  and  an  intermediate 
series,  also  of  four  granules,  traversing  the  surface  of  the  plate  between 
these  two  series.  The  granules  in  each  of  these  series  become  slightly 
more  papilliform  as  they  approach  the  free  margin. 

The  actinal  interradial  areas  are  paved  with  small,  normally 
rhomboid  but  occasionally  polygonal,  intermediate  plates.  They. are 
arranged  in  series  parallel  to  the  ambulacral  furrow.  The  plates  of  the 
series  adjacent  to  the  adambulacral  plates  are  slightly  larger  than  the 
others,  and  this  series,  which  is  the  longest,  does  not  extend  beyond 
the  third  infero-marginal  plate,  counting  from  the  median  interradial 
line.  The  surface  of  the  plates  is  covered  with  small,  low,  unifonn 
granules,  which  are  well  spaced,  and  exhibit  no  arrangement  excepting 
the  series  which  marks  out  the  margin. 

The    anal  orifice    is    slightly  excentric,  and  is  surrounded  by 
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seyeral  rather  larger  plates  than  those  in  the  central  region  gene- 
raUy. 

The  madreporif orm  body,  which  is  small  and  snboval  in  form,  ia 
situated  nearer  the  centre  by  about  its  own  diameter  than  midway 
between  that  point  and  the  margin.  Its  surface  is  marked  with 
rather  coarse  irregularly  convoluted  striations.  On  its  adcentral  side 
is  a  single  large  basal  plate  larger  than  the  madreporite  itself,  and  a 
similar  large  basal  plate  is  present  in  each  of  the  other  interradial 
areas,  in  a  corresponding  position,  and  larger  than  any  of  the  other 
abactinal  plates. 

After  the  foregoing  description  was  written,  and  the  drawings  to 
illustrate  it  had  been  made  on  stone,  I  found  a  larger  example  of  the 
species  at  the  bottom  of  a  tin,  which  had  unfortunately  escaped  my 
notice  previously.  This  specimen  measures  E  «  54  mm. ;  r  =  31  mm. 
There  are  eleven  supero-marginal  plates,  counting  from  the  median 
interradial  line  to  the  extremity,  exclusive  of  the  odd  terminal  plate. 
Four  plates  preceding  the  ultimate  unite  with  the  corresponding  plates 
on  the  other  side  of  the  ray  in  the  median  radial  line.  A  greater 
number  of  longitudinal  series  of  abactinal  plates  in  the  radial  areas 
are  separated  by  papulae;  and  small  foraminate  pedicellariae  are 
occasionally  present  on  the  abactinal  plates.  In  the  armature  of  the 
adambulacral  plates  there  are  usually  six  spinelets  in  the  furrow 
series,  followed  by  five  and  six  in  the  second  and  third  series,  the 
second  series  being  subpapilliform. 

The  actinal  surface  of  the  infero-marginal  plates  is  covered  with 
widely-spaced  pits,  upon  which  granules  are  borne.  The  widely- 
spaced  granulation  imparts  a  peculiar  character  to  the  ornamentation 
of  these  plates.  The  actinal  intermediate  plates  are  very  large  in 
relation  to  the  size  of  the  plates  on  the  abactinal  surface.  In  other 
respects  this  example  accords  with  the  description  above  given,  ex- 
cepting the  slight  modifications  dependent  on  larger  size. 

Colour  in  alcohol,  a  bleached  yellowish  white,  with  a  slight 
brownish  shade. 

Zoctf/fYy.— Lat.  51°  1'  N. ;  Long.  1 1°  50'  W,     Depth  750  fathoms. 

Remarks, — This  species  is  allied  to  Pentagmaster  granvlariSy  Betz., 
sp.,  but  is  distinguished  by  the  more  pointed  rays,  by  the  union  of  the 
supero-marginal  plates  in  the  median  radial  line  at  the  extremity  of 
the  ray,  by  the  ornamentation  of  the  marginal  plates,  by  the  character 
of  the  abactinal  plates,  and  by  the  armature  of  the  adambulacral 
plates. 
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9.  Ifymphaiter  protentuif  Sladen. 

?  Locality. 
A  single  example  meaBnring  R^  101  mm.,  r  *»  28  mm.  There  are 
occasional  small  pedioellarisB  on  the  marginal  plates,  hat  no  spinilonn 
granules  whaterer  are  present.  The  occasional  presence  of  small  sprni- 
f  orm  granules  on  the  marginal  plates  of  large  specimens  of  this  species 
from  the  8.W.  Coast  of  Ireland  has  heen  noted  hy  Professor  JeSrer 
Bell^  in  examples  dredged  hy  the  Rev.  W.  Spotswood  Green,  and  l^ 
myself*  in  an  example  dredged  hy  Mr.  O.  C.  Bourne.  Mr.  Bourne' 
has  given  expression  to  the  opinion  of  Canon  Norman,  that  NyfrnphatUr 
protmtui  is,  in  its  younger  condition,  indistinguishahle  from  PenUgo- 
muter  suhspinoiUB  of  the  ''  Blake  "  expedition  descrihed  hy  Ferrier  in 
1884.  Mr.  Bourne*  has  accordingly  cited  the  specimens  dredged  hy 
him  under  the  name  of  Nymphaeter  suhtpinoeue.  The  smallest  ex- 
amples of  Nymphaeter  protentus  which  I  have  examined  do  not,  how- 
ever, support  that  view,  and  the  character  of  the  series  of  specimens 
in  various  stages  of  growth,  which  I  have  examined,  appear  to  me  to 
strengthen  the  opinion  that  the  species  are  distinct. 

10.  ZartHuter  ftdgene,  Wyville  Thomson. 

Locality— Lai.  61°  1'  N.  ;  Long.  11°  50'  W.      Depth  760 
fathoms. 

11.  Stiehaeter  roeeue  (0.  F.  Muller),  Sars. 

Depths  50-52  fathoms. 

12.  Neomorphatter  euetiehus,  Sladen. 

Zoeality—Lat.  51°  1'  N.  ;   Long.  11°  50' W.     Depth  760 
fathoms. 

13.  PteroBter  personatuif  n.  sp.     (Plate  xxvii.,  figs.  1-5.) 

Marginal  contour  suhstellate ;  interhrachial  arcs  well  indented  and 
somewhat  angular ;  the  minor  radial  proportion  heing  ahout  36  per 
cent.    E  =  70  mm.  (approximately) ;  r  =  25  mm. 

Bays  very  hroad  at  the  hase  and  tapering  to  a  fine  extremity,  which 
is  sharply  recurved ;  general  form  depressed ;  ahactinal  surface  con- 
vex over  the  disk,  and  hovelled  gradually  to  the  margin;  lateral 
fringe  not  conspicuous,  or  perhaps  only  on  the  inner  part  of  the  inter- 
hrachial arc. 

>  «  Ann.  and  Mag.  Nat.  HiBt.,"  aer.  6,  vol.  iv.,  p.  436,  1889. 
3  « Joom.  Marine  BioL  Absoc.*'  (N.S.),  yoI.  i.,  p.  327,  1890. 

>  Ibid.,  p.  327. 

«  Ihid.,  pp.  307,  308. 
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The  Bupradonal  membrane  is  rather  thin  and  very  fibrous,  the  fibres 
in  the  tissue  being  very  fine,  numerous,  and  closely  interlacing.  The 
paxilla)  are  numerous  and  closely  placed,  having  crowns  of  three  or 
lour  (or  more)  long,  thin,  needle-lDi:e  spinelets,  articulated  on  a  long 
pedicle.  In  the  central  region  of  the  disk  more  spinelets  may  be 
present.  The  spinelets  have  the  appearance  of  being  very  protuberant, 
the  membrane  hanging  closely  for  a  considerable  distance  from  the  tip, 
which  gives  a  very  spinose  character  to  the  abactinal  surface.  No 
regularity  in  the  arrangement  of  the  paxillse  is  superficially  discernible. 
The  membrane  is  semi-transparent,  except  when  old  and  thick.  The 
spiracula  are  small,  irregular  in  position,  and  few  in  number.  The 
oscular  orifice,  though  moderately  large,  is  inconspicuous ;  the  spinelets 
of  the  valves  are  numerous,  long,  and  much  crowded. 

The  ambulacral  furrows  are  broad,  slightly  petaloid,  and  taper 
towards  the  extremity.  The  tube-feet  are  very  large,  with  a  large, 
puffy,  centrally-invaginated  terminal  disk.  The  armature  of  the 
adambulacral  plates  consists  of  a  comb  of  five  spinelets.  The  inner- 
most spine  is  the  smallest,  measuring  from  1  '75  to  2  mm.  in  length, 
and  is  placed  at  the  aborol  end  of  the  plate,  and  the  outermost  spine  is 
the  longest,  being  between  5  and  6  mm.  long.  The  comb  forms  a 
regular  semicircular  curve,  passing  from  the  aboral  end  of  the  furrow 
margin  of  the  plate  to  the  outer  margin  of  its  actinal  surface,  the 
comb,  which  traverses  the  actinal  surface  of  the  plate,  being  curved 
round  aborally  at  the  margin  of  the  furrow.  All  the  spinelets  are 
united  by  web,  which  is  delicate,  semi-transparent,  and  deeply  indented 
between  the  spinelets ;  and  it  falls  almost  perpendicularly  from  the 
outermost  spine  of  the  comb,  and  does  not  extend  far  out  upon  the 
actino-lateral  spines. 

The  segmental  apertures  are  moderately  large.  The  aperture- 
papilla  is  thick  and  rather  jawbone-shaped,  and  is  free  on  the  aboral 
side  only,  forming  a  slightly  angulated  lip. 

The  mouth-plates  are  of  moderate  size,  and,  though  rather  short, 
are  widely  expanded  laterally.  The  keel  along  the  median  line  of 
junction  is  high  and  broad,  and  prominent  aborally.  Each  plate  bears 
an  armature  of  five  mouth- spines,  which  form  a  webbed  comb  situated 
entirely  on  the  horizontal  margin  of  the  plates ;  the  innermost  spine  is 
the  longest,  measuring  between  5  and  6  mm.  in  length,  the  outermost 
two  very  small,  the  last  being  about  1*5  mm.  in  length.  The  series  of 
spines  on  each  plate  are  united  by  web,  but  the  two  combs  of  a  mouth 
angle  are  separate  and  independent.  No  secondary  or  superficial  spines 
are  present  on  the  actinal  surface  of  the  plates. 
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The  firat  or  most  adoral  transTerse  comb  of  the  adambulacral  plates 
of  two  neighbouring  rays  are  closely  approximated  at  their  attachment 
to  the  actinal  membrane  behind  the  aboral  peak  of  the  month-plates, 
but  they  are  not  joined  together. 

The  actino-lateral  spines  are  long,  rather  delicate,  and  closely  placed, 
and  extend  to  the  margin  of  the  actinal  surface.  The  spines  are 
liorizontal  in  their  disposition,  forming  a  flat  actinal  surface  to  the  disk ; 
and  the  fringe  appears  to  extend  very  slightly  beyond  the  margin.  The 
longest  spine,  which  measures  11  mm.  or  a  little  more,  is  the  serenth 
or  eighth,  counting  from  the  mouth-plates ;  and  those  on  the  outer  part 
of  the  ray  are  very  small. 

Colour  in  alcohol,  a  dirty  ashy  grey,  with  a  slightly  purplish  tinge 
on  the  actinal  surface. 

Zoro/fVy.— Lat.  51°  1'  N.,  Long.  1 P  60' W.     Depth  760  fathoms. 

Remarks, — This  species  presents  in  a  very  striking  manner  the 
fades  of  a  Rymenaster^  and  appears  in  many  respects  to  hold  an  inter- 
mediate position  between  that  genus  and  Pteraster.  It  may  readily  be 
distinguished  from  other  forms  by  the  disposition  of  the  actino-lateral 
spines,  by  the  character  of  the  armature  of  the  adambulacral  plates,  and 
by  the  absence  of  secondary  or  superficial  spines  on  the  actinal  surface 
of  the  mouth-plates. 

14.  JSymenaster  yiyanteusy  n.  sp.  (Plate  XXVIII.,  figs.  1-3.) 
Marginal  contour  pentagonal,  the  indentation  of  the  interbrachial 
arcs  being  slight,  and  more  or  less  masked  by  an  irregular  and  excres- 
cent growth  of  the  web.  Rays  slightly  produced  and  recurved.  The 
minor  radius  is  in  the  proportion  of  from  64  to  68  per  cent.  R  =  160 
mm.,  r  =  102  mm.  These  measurements  are,  however,  only  approxi- 
mate, and  are  taken  on  the  actinal  surface,  where  there  is  much 
distortion  and  inflation.  The  general  form  of  the  example  described  is 
more  or  less  distorted  by  inflation.  On  the  abactinal  surface  the 
radial  areas  are  well  marked  out,  distinct  from  the  fringe  and  inter- 
radial  membrane,  and  have  the  appearance  of  being  elevated  above  the 
general  surface  as  viewed  from  above  superficially.  The  lateral  web 
is  largely  developed,  thick,  full,  and  in  consequence  somewhat  irregu- 
lar. 

The  supradorsal  membrane,  which  is  thick  and  opaque,  is  furnished 
with  very  numerous  clearly-defined  muscular  fibres,  which  radiate  from 
the  tips  of  the  spinelcts  and  pass  to  those  standing  in  close  proximity 
around,  the  bands  crossing  at  various  angles,  overlying  and  underlying 
one  another,  and  forming  a  thick  interlacing  and  irregularly  reticulated 
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tissue.  The  spiracula,  which  are  small,  are  moderately  namerous,  and 
usually  isolated,  that  is  to  say,  one  only  in  a  mesh.  The  paxillee 
appear  to  have  normally  three  spinelets,  which  are  aggregated  close 
together,  so  as  to  form  a  crown  of  small  expansion.  The  paxiUse  are 
widely  and  equidistantly  spaced,  and  a  more  or  less  distinctly  longi- 
tudinal arrangement  may  be  observed.  The  tips  of  the  spinelets 
protrude  prominently,  and  the  muscular  fibres  are  not  tightly  stretched, 
but  hang  like  slackened  ropes  round  a  tent-pole,  the  tips  of  the  spine- 
lets appearing  in  consequence  like  conical  prickles  upon  the  abactinal 
surface,  those  on  the  central  half  of  the  disk  being  especially  long  and 
prominent. 

The  oscular  orifice  is  very  large  and  conspicuous ;  the  valves  are 
formed  of  large  robust  spinelets,  the  longest  measuring  about  16  mm. ; 
and  all  are  united  by  a  thick  fleshy  web,  which  gives  a  tubular  charac- 
ter to  the  structure  when  the  spinelets  of  the  valves  are  erect. 

The  ambulacral  furrows  are  very  wide  throughout,  and  are  only 
slightly  constricted  until  quite  near  the  extremity.  The  armature  of 
the  adambulacral  plates  consists  of  two  rather  short,  conical,  tapering 
spinelets,  about  3*5  mm.  in  length,  and  robust  at  the  bcfte,  covered  with 
membrane  which  forms  a  full,  wide,  terminal  saccttlus,  extending  for  a 
distance  greater  than  the  length  of  the  spine  beyond  the  tip.  Both 
spines  are  placed  on  the  furrow  margin  of  the  plate,  and  radiate  slightly 
apart.  The  aperture-papillsB  are  large,  and  have  a  wide  and  elongate 
sacculus,  which  gives  them  the  appearance  of  an  elongate,  uniformly 
broad  flap  with  obtusely-rounded  extremities. 

The  mouth-plates  are  large  and  conspicuous;  widely  expanded 
laterally,  the  keel  along  the  junction  being  high  and  abrupt  and 
prominently  produced  aborally,  and  with  a  small  abrupt  peak  adorally. 
Each  plate  bears  a  robust  secondary  or  superficial  spine  on  the  side  of 
the  keel  about  one-third  of  the  distance  from  the  adoral  to  the  aboral 
extremity  of  the  plate,  and  a  second  similar  spine  stands  near  the 
adoral  margin:  The  mouth-spines  proper  are  three  in  number,  short, 
robust,  and  conical,  placed  on  the  margin  of  the  lateral  flange  of  the 
plate. 

The  actino-lateral  spines  are  long,  robust,  and  widely-spaced,  tending 
to  meet  the  corresponding  spines  of  the  adjacent  ray  in  the  median 
interradial  line,  where  there  is  much  thickening  and  excrescent  growth 
near  the  margin. 

Colour  in  alcohol  a  dirty,  yellowish,  ashy-grey,  with  purplish  traces 
on  the  actinal  surface. 

Mr.  W.  F.  de  Y.  Kane,  who  made  a  number  of  admirable  drawings 
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on  board  sliip  during  the  cruise,  which  he  has  kindly  sent  for  my  in- 
spection, informs  me  that  the  actinal  surface  of  this  starfish  (of  which 
he  made  a  sketch)  was  of  a  deep  blood-red  colour  before  the  specimen 
was  placed  in  alcohol. 

Locality. —Lat.  SI**  1'  N.,  Long.  1 1°  50'  W.     Depth  750  fathoms. 

.fytnarkt. — This  species  is  unlike  any  of  the  other  Atlantic  forms 
described.  It  resembles  Hymenaster  pellucidus,  Wyville  Thomson,  in 
the  formula  of  the  adambulacral  armature,  but  is  at  once  distingnishd 
by  its  large  size  and  coarse  habit,  as  well  as  by  the  whole  character  of 
the  abactinal  surface.  In  the  last-mentioned  aspect  JlymetuuUr 
g%ganteu$  is  perhaps  more  nearly  related  to  Hymeniuter  yhuctu,  Sladen, 
from  South  of  Omae  Saki,  off  Japan,  than  to  any  other  species,  bat  it 
is  distinguished  by  the  general  form  and  habit,  by  the  character  of  the 
supradorsal  membrane,  by  the  character  of  the  adambulacral  armature, 
and  by  the  armature  of  the  mouth-plates.  Hymmatter  gigantew  is 
distinguished  from  ffymenaster  memhranaceus,  Wyv.  Thomson,  by  the 
difference  of  the  supradorsal  membrane,  of  the  armature  of  the  adambu- 
lacral plates  and  mouth  plates. 

15.  Crihrella  oeulata,  var.  ahyuicola^  Norman. 

Locality. — ^As  last.     Depth  750  fathoms. 

16.  Aitoriai  rvbcrUy  Linne. 

Locality. — ^Long  Island  Sound.     Depth  4  fathoms. 

17.  Briiinga  coronata,  Sars. 

Locality. — ^About  56  miles  off  Dursey  Head.     Depth  845 
fathoms. 

III.— OPHIUROIDEA. 

1.  Ophioglypha  lacertosa  (Linck),  Lyman. 

Locality. — Long  Island  Sound.     Depth  4  and  5  fathoms. 

2.  Ophioglypha  alhida  (Forbes),  Lyman. 

Depth  6  fathoms. 

3.  Ophioglypha  iignata,  Verrill. 

Locality. — About  56  miles  off  Dursey  Head.     Depth  845 
fathoms. 

A  young  example,  which  approaches  very  closely  indeed  in  cha- 
racter to  Ophioglypha  affinis  (Liitken),  Lyman.  The  form  of  the 
mouth-shields  in  this  specimen  resembles  that  of  0.  affinis  much  more 
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closely  than  that  of  the  figure  given  by  Mr.  W.  E.  Hoyle*  of  0,  «iy- 
nata;  and  the  uppermost  arm-spine  is  not  so  long  as  described  by 
Yerrill,  it  being  scarcely  longer  than  the  middle  one. 

4.  Ophtopholis  heUu  (Linck),  Lyman. 

Depth  60  and  54  fathoms. 

5.  Ophiothrix  fragilis  (0.  F.  Miiller),  Muller  &  Troschel). 

Depth  5  and  50  fathoms. 

6.  Ophiohirsa  hy»trieuy  Lyman.  (?) 

Locality, — About  66  miles  off  Dursey  Head.  Depth  345 
fathoms.  Fragments  of  rays  only,  in  bad  state 
of  preservation. 


lY.-ECHINOIDEA. 

1.  DoroeidarU  papillata  (Leske),  A.  Agassiz. 

Zoealiiy. — About  56  miles  off  Dursey  Head.     Depth  345 
fathoms. 

2.  PoroHdaris  graeiliSy  n.  sp.     (Plate  XXIX.,  figs.  1-5.) 

Form  circular,  sub-globular,  depressed,  the  height  when  measured 
from  the  summit  of  the  convex  apical  system  is  nearly  three-fourths 
of  the  breadth,  or  in  the  proportion  of  72  per  cent.,  the  greatest 
diameter  being  18  mm.,  and  the  height  13  mm.  The  test  is  depressed 
on  the  abactinal  surface,  moderately  inflated  at  the  ambitus,  and 
gradually  contracted  below  that  line. 

Ambulacra  straight  and  very  narrow,  the  breadth  being  slightly 
less  than  one-fourth  the  breadth  of  the  interambulacral  area  at  the 
widest  part.  Poriferous  zones  only  slightly  sunken ;  pores  very 
small,  in  simple  pairs,  conjugate ;  the  pairs  placed  obliquely,  the 
inner  pores  being  the  lowest ;  and  there  are  five  pairs  of  pores  opposite 
one  of  the  largest  interambulacral  plates.  The  interporiferous  area 
has  a  breadth  of  exactly  one-half  the  width  of  the  whole  ambulacral 
area,  and  is'furnished  with  two  rows  of  small  mammillated  miliary 
tubercles,  that  is  to  sayf  one  tubercle  to  each  plate,  which  occupies 
the  whole  space  between  the  poriferous  zone  and  the  median  suture, 
and  no  granules  are  present. 

»  "  Proc.  Roy.  Soc.  Edin.,"  vol.  xii.,  pi.  vii.,  fig.  6. 
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The  interambulacral  areas  are  rather  more  than  four  times  the 
width  of  the  ambulacra  at  their  widest  part,  measuriiig  8*4  imn., 
the  breadth  of  the  ambulacra  being  2  mm.  There  are  two  rows  of 
seven  and  six  primary  tubercles  respectively  in  each  interambulacram. 
The  primary  tubercles  are  of  comparatively  small  elevation,  perforate, 
and  more  or  less  distinctly  crenulate  on  the  abactinal  side ;  those 
near  the  apex  being  strongly  crenulate;  and  their  mamelons  are 
comparatively  large,  and  almost  hemispherical.  The  scrobicules  are 
wide  and  transversely  oval;  the  scrobicular  ring  is  incomplete  in 
consequence  of  confluence  with  the  adjacent  scrobicules  actinally 
and  abaotinally.  There  are  from  six  to  eight  small  mammillated 
miliary  tubercles  on  each  side,  with  an  occasional  small  irregularly 
placed  miliary  granule  here  and  there,  but  no  other  tubercles  or 
granules  are  present  on  the  plate,  and  consequently  no  miliary  zone. 
In  a  favourable  light,  traces  of  faint  radiating  channels  may  be 
detected  traversing  the  scrobicular  area  on  the  actinal  side  of  the 
largest  plates.  The  peristome  is  subpentagonal,  7*25  mm.  in  diameter, 
being  about  two-fifths  of  the  diameter  of  the  test,  or  40  per  cent. 
The  buccal  membrane  is  covered  with  imbricating  scales. 

The  apical  system  is  large,  measuring  8*5  mm.  in  diameter,  or  in 
the  proportion  of  47  per  cent,  of  the  diameter  of  the  test.  The  genital 
plates  are  large  and  broadly  shield- shaped.  They  are  united  by  a 
rather  broad  contact,  by  which  means  all  the  ocular  plates  are  shot 
out  from  entering  the  ring.  The  ocular  plates  are  much  smaller  than 
the  genital  plates,  and  subpentagonal  in  shape,  and  their  puncture  is 
near  the  outer  margin.  I  have  not  detected  a  puncture  in  any  of  the 
genital  plates.  There  is,  however,  a  well-defined  round  aperture 
amongst  the  periproctal  plates,  between  the  anal  orifice,  and  one  of  the 
genital  plates.     The  apical  system  as  a  whole  is  high  and  convex. 

The  primary  radicles  are  long  and  slender,  cylindrical  and  tapering 
slightly;  the  longest  measures  48*5  mm.  in  length,  and  a  little  less 
than  2  mm.  in  diameter.  They  are  finely  striated  longitudinally,  the 
ridges  being  very  slightly  prominent,  and  marked  with  very  faint  and 
indistinct  serrations.  Tliere  is  a  short  collar  above  the  milled  rim, 
4  mm.  in  length,  very  finely  and  regularly  striated,  of  a  rich  chocolate 
colour,  in  striking  contrast  to  the  ashy-whil^  colour  of  the  rest  of  the 
spine.  The  articulatory  rim  of  the  radicles  above  the  ambitus  is  often 
strongly  crenulate  on  one  side  in  correspondence  with  the  crenulated 
tubercle. 

The  colour  of  the  test  in  alcohol  is  of  a  rich  purplish-brown  or 
chocolate  colour. 
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Zoealiiy.'^Lat  51®  1'  N.,  Long.  1 1®  50'  W.  Depth  750  fathoms. ' 
Remarks. — Although  this  example  is  probably  immature,  I  feel  no 
hesitation  in  placing  it  in  the  genus  Porocidaris  ;  it  is  at  once  charac- 
terized by  the  strongly  crenulated  primary  tubercles  above  the  ambitus, 
and  by  the  transversely  oval,  confluent  scrobicules.  It  is  distinguished 
from  the  previously  described  species  by  the  narrow  poriferous  zones 
by  the  small  number  of  the  miliary  or  secondary  tubercles  on  the 
ambulacral  and  interambulacral  plates,  and  by  the  character  of  the 
primary  radioles.  Unfortunately,  all  the  spines  have  been  abraded 
from  the  actinal  region  of  the  test  below  the  ambitus,  and  I  am  not 
able  to  say  whether  any  of  the  peculiarly-toothed,  flattened  spinelets 
observed  in  other  forms  of  Poroeidaris  were  present  in  this  species. 
lHone  of  the  basal  plates  are  punctured  in  this  example^  and  I  am 
unable  to  say,  without  dissection,  whether  the  aperture  amongst  the 
periproctal  plates  between  the  anus  and  the  ring  of  basal  plates  is  in 
relation  to  the  generative  system.     I  am  inclined  to  think  it  probable. 

3.  Phormosoma  placenta,  Wyville  Thomson. 

Locality — As  last.     Depth  750  fathoms. 

4.  Pharmoioma  uranua,  Wyville  Thomson. 

Locality — As  last.     Depth  750  fathoms. 

A  single  fine  example  which  appears  to  me  to  accord  closely  with 
the  figures  given  by  Sir  Wyville  Thompson,  *  as  well  as  with  his  re- 
marks, and  with  those  of  Professor  Alexander  Agassiz,'  upon  the 
species.     I  have,  however,  never  seen  the  type. 

5.  Echinus  microstoma,  Wyville  Thomson. 

Locality. — About  56  miles  off  Dursey  Head.  Depth  345 
fathoms. 

6.  Echinus  norvegieus^  Diiben  &  Koren. 

Localities. — About  56  miles  off  Dursey  Head.  Depth  345 
fathoms.  Lat.  51®  1'  N.,  Long.  11®  50' W. 
Depth  750  fathoms. 

7.  Psammechinm  miliaris  (Miiller),  Agassiz. 

Depth  5  fathoms. 

>  •*  Voyage  of  the  Challenger,  the  Atlantic,"  vol.  i.,  pp.  146-149,  figs.  33,  34. 
*  Zool.  Chall.  Exp.,  part  ix.,  Report  on  Ecbinoidea,  p.  103 ;  Report  on  "  Blake  *' 
Echini,  Mem.  Mus.  Comp.  Zool.  Harvard,  vol.  x.,  pp.  35,  36. 
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8.  Spatanyui  purpureusj  0.  F.  Miiller. 

Depth  54  fathoms.     ?  locality. 

9.  Spatanyui  Basehty  LoTen. 

Loeality. — Off  Bunej  Head.     Depth  346  fathoms. 

10.  Bristopsis  lyrifera  (Forhes),  Agassiz. 

Depth  6  fathoms. 
Depth  54  fathoms. 

Y.— HOLOTHUROIDEA. 

1.  Holoihuria  intestinalis,  Ascanius  &  Rathko. 

Loeality.^L&t.  51°  1' N.,  Long.  11°50'W.  Depth  750 
fathoms. 

2.  Holothwria  tremula,  Gunner. 

About  56  miles  off  Dursey  Head.     Depth  345  fathoms. 

3.  Stichopui  natans,  Sars. 

Localtty, —LAt.  61°  1' N.,  Long.  11°50'W.  Depth  750 
fathoms. 

4.  Cucumaria  hyndmanni  (Thompson),  Forbes. 

Locality, — About  56  miles  off  Dursey  Head.  Depth  345 
fathoms.  A  single  young  example,  14  mm.  in 
length. 

5.  I%yonidium  pellueidum  (Fleming),  Diiben  &  Keren. 

Depth  50  fathoms. 

6.  Zatmoyane  violaeea,  Theel. 

Locality. —L&t.  51°  r  K,  Long.  11°50'W.  Depth  750 
fathoms. 

List  of  DBKDoiKe  Stitiohs. 

The  following  lists  will  show  at  a  glance  the  association  of  the 
species  at  each  of  the  stations  (unfortunately  the  exact  localities  of 
several  of  these  have  been  mislaid) : — 

1 .  Long  Island  Sound.     Depth  4  fathoms. 

Antedon  rotacea.  Ophioglypha  lacertosa. 

Aiterias  rubens. 

2.  Log  2.     Depth  33  fathoms. 

Luidia  sarsii. 
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3.  Log  67.      About    66   mUes   off  Dursey  Head.      Depth   345 
fathoms. 


Pontaster  Umhatus, 
Astropeetm  irreguhris, 
Brisinga  eoronata, 
Ophioglypha  signata. 
Ophiobursa  hyHtrieis  (?). 
JJoroeidaris  papillata. 

4.  Log  69.     Lat.  51^  1'  N.,  Long. 

Plutonaster  hifrons. 
Penfaganaster  halteattu, 
Pentagtmaster  eancinnus, 
Zoroastdr  fulgens. 
NeomwrphMter  eustichw, 
PteroBter  persanatus. 
MymenMter  giganteus. 
Crihrella  oetdata,  var. 
ahyuicola. 

5.  Log  70.     Depth  5  fathoms. 

Ophioglypha  laeertosa, 
Ophioglypha  alhida. 
Ophioihrix  fragilis, 

6.  Log  71.     Depth  24  fathoms. 

A$tropectm  irregularis, 

7.  Log  72.     Depth  54  fathoms. 

Astropeetm  irregularis, 
Stichaster  roseus, 
Ophiopholis  hellis. 

8.  Log  73.    Depth  50  fathoms. 

Luidia  eiliaris. 
Stichaster  roseus, 
Ophiopholis  hellis. 

9.  Localities  not  recorded. 

Psilaster  andromeda. 
Nymphaster  protentus. 


Echinus  mierostoma. 
Echinus  norvegicus. 
Spatangus  raschi. 
ITolothuria  tremula, 
Cucumaria  hyndmanni. 


1 1°  50'  W.    Depth  750  fathoms. 

Poroddaris  gracilis. 
Phormosoma  placenta. 
Phormosotna  uranus. 
Echinus  norvegieus. 
Holothuria  intestinalis. 
Stiehopus  natans. 
Zoftmogone  violacea. 


Psammeehinus  miliaris. 
Brissopsis  lyrifera. 


Spatangus  purpureus. 
Brissopsis  lyrifera. 


Ophioihrix  fragilis. 
Thyonidium  pellucidum. 


Spatangus  purpureus. 
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DESCRIPTION  OF  THE  PLATES. 
Platb  XXV. 

Fig.  1.  Pentaffonanier  halteaius,   Sladen.     Abactinal  aspect;    natural 
size. 

2.  Abactinal  aspect  of  a  ray  ;  magnified  3  diameters. 

3.  Actinal  aspect  of  a  ray  ;  magnified  3  diameters. 

4.  A  portion  of  the  abactinal  surface ;  magnified  15  diameters. 

5.  Adambulacral  plates  and  adjacent  portion  of  the  actinal  snr- 

face ;  magnified  27  diameters. 

Plate  XXYI. 

Fig.  1.  Pentayontuter  concinnus,  Sladen.     Abactinal  aspect ;  natural 
size. 

2.  Abactinal  aspect  of  a  ray  ;  magnified  3  diameters. 

3.  Actinal  aspect  of  a  ray  ;  magnified  3  diameters. 

4.  A  portion  of  the  abactinal  surface  ;  magnified  25  diameters. 

5.  Adambulacittl  plates  and  adjacent  portion  of  the  actinal  sur- 

face ;  magnified  18  diameters. 

Plate  XXVII. 

Fig.  1.  PUrasier  psrsonaius,  Sladen.     Abactinal  aspect,  natural  size. 

2.  Actinal  aspect ;  natural  size. 

3.  A  portion  of  the  supradorsal  membrane ;  magnified  6  diameters. 

4.  Adambulacral  plates  and  adjacent  portion  of  the  actinal  sur- 

face ;  magnified  7  diameters. 

5.  Mouth-plates ;  magnified  5  diameters. 

Plate  XXVIII. 

Fig.  1 .  Hymmaster  yiyanteus,  Sladen.   Abactinal  aspect ;  natural  size, 

2.  A  portion  of  the  supradorsal  membrane ;  magnified  5  diameters. 

3.  Adambulacral  plates  and  adjacent  portion  of  the  actinal  sur- 

face ;  magnified  4  diameters. 

Plate  XXIX. 

Fig.  1 .  Poroeidarit  graeilit^  Sladen.     Profile  view  ;  natural  size. 

2.  Actinal  aspect ;  natural  size. 

3.  A  portion  of  the  test  near  the  ambitus  ;  magnified  5  diameters. 

4.  A  portion  of  a  primary  radiole  ;  magnified  12  diameters. 

5.  Apical  system ;  magnified  3  diameters. 
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LIV. 

ON  THE  KILLARY  BAY  AND  8LIEVE  PARTRY  SILTTRIAN 
BASIN,  ALSO  NOTES  ON  THE  METAMORPHIC  ROCKS 
OF  NORTH-WEST  GALWAY  (YAR-CONNAUGHT).  Br 
G.   HENRY  KINAHAN. 

[Read  Janva&y  12,  1891.] 

In  a  Report  published  in  these  Proceedings  (2nd  series,  vol.  iii.),  and 
read  December  7,  1881,  I  showed  that  the  Silurians  of  Killary  and 
Slieve  Partry  accumulated  unconformably,  to  the  more  or  less  meta- 
morphic  rocks  in  the  regions  to  the  northward  and  southward.  But 
this  country  has  recently  been  visited  by  Messrs.  A.  Geikie  and  Peach, 
whose  statements  in  connexion  therewith  are  contrary  to  the  facts  as 
stated  by  me.  Some  of  these  have  not  been  printed,  but  others 
appear  in  the  "  Proc.  Roy.  Institution  of  Great  Britain,"  vol. 
xii.,  part  iii.,  No.  82,  pp.  528,  et  seq. 

The  printed  statements  will  hereafter  be  quoted ;  but  previously  to 
doing  so  we  will  consider  some  others  relating  to  the  Killary  Silurian 
Basin.  It  should  be  mentioned  that  Dr.  Hull's  published  one-inch  maps 
of  the  district  are  rather  conflicting,  as  on  them  similar  rocks  and 
groups  of  rocks,  on  adjoining  maps,  are  differently  lettered  and 
coloured ;  in  many  places  the  important  dips  of  the  strata  are  left 
out,  or  misplaced,  or  the  dip  of  the  cleavage  has  been  substi- 
tuted ;  while  English  group  names,  inapplicable  to  the  Irish  rock 
groups,  are  used,  thereby  adding  to  the  confusion. 

The  south  boundary  of  this  Silurian  basin,  in  general,  is  more  or 
less  complicated,  and  in  places  would  be  hard  to  determine  were  it  not 
for  the  decided  difference  between  the  rocks  of  the  two  formations. 
This  boundary,  however,  is  allowed  to  be  correct,  except  to  the 
north  of  Kilbride  Bay,  an  arm  from  the  S.W.  of  Lough  Mask.  But 
my  northern  boundary  is  stated  to  be  a  myth,  and  also  the  small 
inlying  exposures  to  the  north  and  south  of  Killary  Bay  ;  while 
all  the  rocks  from  the  south  boundary  northward  to  Clew  Bay 
belong  to  one  group;  the  sole  difference  between  my  Silurians 
and  my  Ordovicians  being  that  the  latter  are  in  part  metamorphosed. 
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The  Croagh  Patrick  range  and  the  country  immediately  south  of 
Clew  Bay  was  not  worked  hy  me.  But  I  am  aware  that  the  Lonishurgh 
series  and  the  Creggaunbaim  series  lie  unconformably  on  the  older 
rocks  of  the  Croagh  Patrick  range  ;  in  fact,  in  the  portion  of  the 
Creggaunbaun  basin  that  came  into  my  area  there  is  a  conglomerate 
lying  unconformably  on  the  upturned  edges  of  the  Doolough  slates. 
In  this  Paper,  however,  I  will  principally  confine  myself  to  my 
special  work. 

I^orth  Boundary  of  the  Killary  and  Slieve  Partry  Silurian  Basin.— 
To  the  eastward  in  the  Toormakeady  district  (Slieve  Partry)  the 
Silurians  are  principally  false-bedded  massive  conglomerates,  con- 
taining many  rounded  pieces  of  granites  and  other  rocks  from  the 
country  to  the  south-westward ;  but  they  also  contain  fragments  of 
the  rocks  in  the  country  to  the  northward — conspicuous  pebbles  being 
those  of  jasper,  found  in  iitu  in  the  Aille  river  valley.  Other  rocks  of 
the  north  country — not  to  be  found  in  the  country  to  the  south — ^that 
occur  in  the  conglomerate — ^are  fragments  of  the  pebbly  sandstones 
south  of  Westport  and  of  the  quartzose  grits  of  the  Erriff  valley. 

The  massive  conglomerate  of  Slieve  Partry  to  the  westward  is 
replaced  by  massive  pebbly  grits,  the  conglomerates  disappeaiing 
nearly  altogether  west  of  the  Aille  river  valley  ;  they,  however, 
again  appear  west  of  the  Doolough  valley,  but  not  of  the  same 
massive  character.  Farther  west  they  are  very  conspicuous  on  the 
western  flanks  of  Mweelrea,  but  more  especially  near  the  Atlantic 
in  the  Dooaghtry,  Dadreen,  Doovira,  and  XJggoal  outliers. 

Before  proceeding  further  it  should  be  mentioned  that  in  the  older 
rocks  to  the  north  there  are  trap-dykes,  conspicuous  systems  of  breaks^ 
and  the  Erriff  quartzose  grits,  all  of  which  come  up  to,  but  never 
enter,  the  Silurian  rocks. 

To  the  eastward,  coming  up  through  the  massive  conglomerate, 
are  three  or  four  exposures  of  the  older  rocks.  One,  of  graptolitic 
black  shales,  occurs  in  the  Owenbrin  valley,  to  the  south  of  Toorma- 
keady ;  two,  of  baked  shales,  occur  near  the  village  of  Partry ;  and  a 
fourth,  of  schists,  in  the  hills  a  little  to  the  westward. 

The  eastern  portion  of  the  northern  boundary  of  the  Silurians  is 
more  or  less  obliterated  by  bog  and  drift,  while  it  has  been  broken  by 
upthrusting  and  other  faults ;  still,  in  numerous  places  the  unconfor- 
mability  between  the  older  and  later  rocks  is  apparent — the  first 
striking  obliquely  at  the  other,  while  the  Silurian  dip  south,  away 
from  them  at  low  angles.  This  is  very  conspicuously  seen  south  of 
Tawnjard  Lough,  where  the  older  rocks  strike  nearly  at  a  right  angle 
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against  the  Silurians.  Hereabouts  the  dips  on  the  published  one-inch 
maps  are,  unfortunately,  confusing,  as  those  in  the  Doolough  slates 
represent  the  dip  of  the  cleavage,  and  not  the  dip  of  the  bedding.  In 
the  cliffs  to  the  eastward  of  Doolough  the  unconformability  is  con^ 
spicuouB ;  it  is  difficult  of  access  near  Doolough ;  while  to  the  west 
thereof  the  boundary  is  much  obscured  by  drift  and  bog,  and  broken 
by  heaves ;  but  still  further  westward,  especially  in  the  previously 
mentioned  outliers,  the  unconformability  is  evident,  the  conglome- 
rates and  sandstones  lying  nearly  horizontal  across  the  upturned  edges 
of  the  old  slates. 

On  account  of  the  boggy  nature  of  the  country  only  a  few  unsatis- 
factory actual  junctions  are  exposed ;  but  the  conglomerates  containing 
fragments  of  the  older  rocks  to  the  north  ought  to  be  sufficient  proofs. 
As  to  the  small  outliers  north  and  south  of  the  Killary,  these  are  very 
badly  shown  on  the  published  maps,  as  the  dips  are  not  given  in  either 
the  old  rocks  or  the  adjoining  later  ones.  However,  from  the 
worked  six-inch  it  could  have  been  learned  that  the  rocks  of  the 
Doolough  series  are  perpendicular,  or  dipping  at  a  high  angle, 
while  the  Silurian  dip  northward  at  low  angles,  from  nearly  hori- 
zontal to  45®  or  50°. 

The  Ordovician  exposure  between  the  Great  and  Little  Killaries 
(Salrock  promontory)  is  bounded  to  the  south  by  a  fault,  a  downthrow 
to  the  south.  These  Ordovicians,  as  previously  suggested  by  me,  must 
have  been  a  protruding  ridge  in  the  Silurian  sea,  against  which  the 
Silurians  were  deposited.  In  favour  of  this  suggestion  the  fossils, 
according  to  Davidson's  determination,  go  to  prove  that  the  ''  Salrock 
slates,"  although  apparently  the  highest  Silurian  groups,  was  a  littoral 
accumulation.  But  because  there  is  now  a  fault  in  the  Salrock  Pass, 
it  has  been  stated  that  the  fossils  in  the  Salrock  promontory  are 
not  of  Ordovician  types,  but  of  Silurian  types.  This  is  a  question  not 
for  me,  but  for  palaeontologists  to  determine.  Harkness,  King,  and 
Baily,  who  were  acquainted  with  the  Ordovician  fossils,  not  only  of 
the  Irish  types,  but  of  those  all  over  the  world,  have  pronounced 
them  to  belong  to  the  Irish  Ordovician  types.  I  therefore  put  more 
faith  in  their  judgment  than  in  that  of  observers  whose  know- 
ledge of  the  fossil  types  of  the  Irish  rocks  necessarily  must  be  very 
limited.  Besides  stratigraphical  evidence  goes  to  prove  that  their 
(Baily,  &c.)  determinations  are  right. 

We  have  now  to  consider  the  metamorphic  rocks  at  Kilbride  Bay, 
Lough  Mask.  These  consist  principally  of  gneiss  and  micalites. 
Between  those  on  the  north  of  the  bay,  and  the  fossiliferous  Silurians 
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more  northward,  there  is  either  an  ordinary  fault,  a  downthrow  to  the 
northward,  or  a  thrust  phine,  up  which  the  schistose  rocks  were  over- 
thrust  on  to  the  Silurians.  In  either  case  the  Silurians  must  be  un- 
cpnformable  to  the  schistose  rocks,  as  the  sandstones  of  the  first  are 
made  up  largely,  if  not  solely,  of  the  detritus  of  the  latter.  Further- 
more, the  metamorphic  rocks,  both  north  and  south  of  Eilbride  Bay, 
are  portion  ^of  one  mass  of  rock ;  and  as  those  to  the  south  are  ocularly 
unconformable  to  the  Silurians,  it  follows  that  those  to  the  north 
must  also  be  unconformable. 

North'U>9»t  Galway  (Yar-Connaught)  Metamorphic  Racks. — ^The 
statements  made  by  Dr.  A.  Geikie  in  his  Paper  published  in  "  Fro. 
Roy.  Inst.  Gt.  Brit.,"  in  connexion  with  these  Gal  way  rocks,  given 
in  the  order  in  which  they  occur,  are  as  follows : — 

Loc,  dt.,  p.  ;529. — "The  oldest  known  rocks  of  Europe,  now 
generally  termed  Archeean,  •  .  .  give  rise  to  topographical  features 
which,  when  fully  developed,  strongly  distinguish  them  from  aU 
younger  formations.  Nowhere  else  can  such  extraordinary  unevenness 
of  surface  be  found.  Knobs,  hummocks,  and  ridges  of  almost  bare 
rock,  separated  by  narrow  gullies  or  by  wider  winding  valleys,  roughen 
the  ground  in  all  directions.  In  the  hollows  lie  innumerable  tains 
and  lakes,  or  flat  tracts  of  bog,  where  lakes  once  were.  In  some 
districts,  indeed,  there  is  as  much  water  as  land  in  a  given  number  of 
square  miles. 

The  statement  as  to  the  age  of  the  rocks  is  so  put  that  hereafter 
the  writer  may  state  that  his  observation  only  applied  to  the  age  of 
the  British  and  Irish  rocks,  although  evidently  from  what  is  subse- 
quently stated  the  writer  intends  to  impress  on  his  readers  that  these 
Scotch  and  Irish  rocks  are  the  oldest  in  the  world.  If  such  is  his 
meaning,  the  assertion  is  highly  problematical,  as  none  of  the  rocks 
to  which  he  refers  have  the  characteristics  of  the  Laurentian ;  that 
is,  of  the  oldest  rocks  of  America  at  present  recognized.  These 
Scotch  rocks  more  probably  are  equivalents  of  one  of  the  groups 
in  the  Algonkians  of  the  TJ.  S.  American  Geological  Survey,  or  the 
Ontarians  of  Lawson  of  the  Canadian  Survey."^ 


^  Logan  classified  the  pre- Cambrian  rooks  as  Zaurentiana  and  Bwonuuu;  and 
Selwyn  on  his  map  (published  1886)  in  a  great  measure  foUows  this  claoBifloation, 
except  that  the  r^cks  in  the  ridge  extending  from  £astem  Quebec  into  Vermont  aie 
only  called  pre»Cambrian,     Irving  claases  the  pre-Cambrian  rocks  of  the  Lake 
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As  to  the  assertion  in  reference  to  the  distinguishable  topographical 
features,  they  may  possibly  hold  good  in  Scotland,  but  certainly  they 
do  not  hold  good  in  Ireland,  and  for  less  in  America.  In  portion  of  the 
Deyonian  regions  of  Cork  and  Kerry  the  description  given  above  is 
applicable,  while  in  portions  of  the  Donegal  metamorphic  area  (none 
of  which  rocks  Dr.  Geikie  will  allow  to  be  pre-Cambrian)  there  are 
topographical  features  identical  with  those  of  the  Algonkian  district, 
north  of  Lake  Superior,  if  we  may  be  allowed  to  compare  small  things 
with  great.  As  far  as  I  have  seen  in  America,  Ireland,  and  Scotland, 
the  most  rugged  and  roughest  districts  are  schist  regions,  especially  if 
associated  with  these  are  large  areas  of  hornblende  or  allied  rocks — 
while  the  gneiss  and  other  granitoid -rock  regions,  in  comparison  with 
them,  are  comparatively  tame.  As  a  rule,  as  far  as  I  saw,  the  Lauren- 
tian  regions  in  Canada  are  much  less  rugged  than  the  Huronians  and 

Superior  Western  district  {Cltutifieatum  of  the  Early  Cambrian  and  pre-Cambrian 
Formaiions,  U.  8.  Oeohgieal  lUport^  1885  and  1886)  as  follows:— 

Systems,  Groups. 

/  Carboniferous. 

^••-o-''. Usr.r 

I  Cambrian  (Lower  Silurian). 

SEeweenawan. 
Huronian. 
Other  groups. 

.    ,  (  Laurentian,  including  Upper 

Arcnaean, ^     Laurentian. 

Although  this  classification  has  been  published  in  the  U.  S.  American  Official 
Keports  (1886-86),  I  learn  from  Professor  Van  Hise  that  for  Agnotozoic  the  Survey 
has  now  substituted  the  territorial  name  Algonkian ;  while  Dr.  Lawson,  of  the 
Canadian  Survey,  states  that  his  name  Ontarxan^  as  it  had  a  priority,  ought  to  be 
adopted. 

As  to  the  term,  Archeean,  Irving,  in  his  Table,  restricts  it  to  Logan's  Lauren* 
tian ;  but  Dana,  the  originator,  in  a  letter  to  me  states  that  he  originally  proposed  it  to 
include  all  the  American  pre-Cambrian  strata.  At  the  same  time  he  points  out  that 
recent  researches  might  modify  its  full  original  scope ;  because  the  organic  remains 
found  in  the  Kova  Scotian  pre-Cambrian  rocks  and  the  supposed  organic  remains 
in  the  Penokee  Oogebig  iron  region  (Huronian)  would  in  a  measure  make  it  inap- 
plicable. 

The  Scotch  and  Mayo  rocks  referred  to  by  Dr.  A.  Geikie,  as  far  as  my  expe- 
rience goes,  are  in  general  characters  very  similar  to  the  East  Quebec  and  Vermont 
rocks  {Algonkians)  and  those  of  the  Lake  of  the  Woods  series  (Ontarians) ;  and  if 
these  are  the  equivalent  of  the  Scotch  and  Mayo  rocks,  the  European  rocks  are  far 
from  being  the  oldest  known,  as  there  is  a  profound  break  between  the  Algonkians 
and  the  Huronians,  and  a  second  between  the  Huronians  and  the  Laurentians. 
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Ontarians.  Any  one  driving  through  Connemara,  or  overlooking  it  from, 
the  Twelve  Pins  (Bennaheola),  can  easily  tell  which  hills  are  granitic 
gneiss  and  which  are  schist ;  the  same  holds  good  in  Canada,  except  that 
on  account  of  the  timher  these  rugged  characters  are  in  part  hiinded. 
The  timher,  to  a  novice,  is  at  first  puzzling ;  hut  I  suspect  that  to  those 
used  to  the  country  it  would  not  he  so,  as  there  are  marked  characters 
distinguishing  the  vegetation  on  the  different  strata. 

ZfOC,  eit,  p.  680. — "  These  various  rocks  were  eruptive — ^that  is, 
that  they  originally  formed  portions  of  igneous  materials  tlmt  rose  in  a 
molten  or  plastic  condition  horn  helow  can  hardly  he  douhted." 

Same  page. — '*  Nowhere  in  the  region  to  which  I  am  referring  has 
any  trace  of  superficial  eruption  yet  heen  detected.  Not  only  so,  but 
after  the  most  careful  search  from  Sutherland  to  Galway,  not  a  vestige 
have  we  found  of  any  unquestionable  sedimentary  materials.  There  axe 
no  conglomerates,  no  sandstones,  no  shales,  not  even  any  materials  that 
might  be  supposed  to  represent  them  in  a  metamorphosed  condition." 

To  the  statements  in  the  two  above  extracts  I  cannot  agree. 

The  discoveries  of  Lapworth  and  others  in  North- West  Scotland 
are  most  important,  and  hereafter  will  materially  assist  in  the  correct 
mapping  of  all  metamorphic  rock  areaa,  but  imfortunately  those  working 
at  the  rocks  are  so  blinded  by  the  shearing  discovery  that  they  believe 
that  shearing,  and  only  shearing,  is  the  main  cause  of  metamorphic 
action.  Those,  however,  who  study  metamorphism  rationally,  must  be 
aware  that,  although  shearing  is  a  very  important  action,  yet  that  it 
is  only  an  adjunct  to  as  great,  if  not  greater,  changes. 

The  statements  made  in  connexion  with  the  ''  hornblende  rocks  "  of 
MacuUoch  (diorite,  syenite,  &c.,  of  other  writers)  illustrate  the  above. 

The  normal  hornblende  rocks  of  Pennsylvania  (as  described  by 
Lewis  and  Williams) — those  of  Ontario,  Canada — of  Wexford,  of  Galway, 
of  Donegal,  and  elsewhere  in  Ireland — and  of  Sutherland,  Scotland — 
graduate  into  nodular  varieties,  and  the  latter  into  schistose  rocks, 
often  nodular,  the  nodules  having  been  called  by  the  Scotchmen 
**  eyes." 

The  nodular  varieties  sometimes  are  found  margining  masses  of  the 
normal  hornblende  rock  ;  but  more  usually  they  occur  at  the  ends  of  the 
long  courses.  The  schistose  varieties,  called  by  me  in  previous  writings 
hornhlenditeSy^  if  the  nodular  varieties  are  absent,  margin  the  normal 


1  Dana  makes  the  term  hornblendite  to  include  all  the  hornblendic  rocks.  After 
a  correspondence  on  the  subject  I  am  led  to  believe  that  bis  use  of  tbe  term  is  better 
tban  mine.  It  is,  howeyer,  expedient  to  give  my  original  definition  of  the  term  as 
used  in  my  maps  and  writings. 


KiNAHAN — Killary  Bay  and  Slieve  Parity  Silurian  Basin.  711 

rock  ;  while  in  otlier  cases  the  nodular  varieties  graduate  into  them. 
The  nodular  varieties  in  general  have  a  homhlendic  matrix,  but  not 
always  so,  as  in  places  the  matrix  may  be  felspathic.  The  schistose 
varieties  belong  to  two  distinct  classes.  If  they  occur  at  the  upper  or 
lower  margin  of  a  course  of  the  normal  rock,  they  are  evidently  a  portion 
of  the  mass  that  has  acquired  their  foliation  from  some  special  cause  ; 
but  if  they  occur  in  continuation  of  a  course,  especially  if  they  are 
adjuncts  of  the  nodnlar  varieties,  originally  they  had  more  or  less  of  a 
sedimentary  origin.  Nearly  invariably  they  contain  ''eyes,"  and 
graduate  longitudinally  into  other  varieties  of  schist,  or  into  conglo- 
meritic-schists  and  gneiss,  which  may  be  micaceous  or  felsitic  or  even 
quartsitic.  The  ''eyes"  usually  are  hornblende  rock,  but  often  are 
not. 

Some  ask  us  to  believe  that  all  these  varieties  are  solely  due  to 
difference  in  the  shearing  process,  as  the  rock,  originally,  was  one 
intrusive  mass,  and  of  this,  the  normal  hornblende  rock  represents  the 
untom-up  portion,  while  the  nodular  and  schistose  varieties  represent 
the  original  in  different  stages  of  reconstruction.  Before,  however, 
this  is  believed,  it  seems  necessary  that  they  should  explain  how  in 
places  the  matrix  of  the  nodular  varieties  are  micalites,  felsilites,  or 
even  quartzites?  and  how  so  many  of  the  "eyes"  in  the  schistose 
varieties  of  the  second  class  are  of  foreign  rocks?  Also  why  these 
adjuncts  to  the  normal  hornblende  rocks  have  characters  so  similar  to 
those  of  the  adjuncts  of  whinstones  in  unmetamorphosed  area  ?  and 
even  to  the  adjuncts  of  the  recent  volcanic  rocks  ?  This  last  question 
we  win  now  demonstrate. 

Vnmetamorphie  Roeks. — In  the  Ordivicians  of  Dublin,  Wicklow, 
"Wexford,  and  Waferford,*  the  courses  of  whinstone  nearly  invariably 
have  shaly  margins,  while  often  they  graduate  into  nodular  varieties, 
and  in  some  places,  as  can  be  ocularly  proved,  an  intrude  is  in  part 
a  whinstone  and  in  part  an  agglomerate  or  tuffoid  rock.  In  the  VoU 
caniCf  orBdHymoney  seriei,  Co.  Wexford,  some  most  interesting  changes 
take  place,  the  normal  whinstone  graduating  into  a  tuffoid  rock  or 
agglomerate,  often  calcareous,  and  thence  into  shales  and  limestones. 

'  No  oonrect  maps  of  this  district  are  published.  Jukes  condemned  the  early 
Surrey,  as  for  the  most  part  it  was  a  rough  traverse  made  by  W.  W.  Smyth,  Dela 
Beach,  Oldham,  &o.,  as  can  be  learned  from  their  maps.  The  portions  so  loosely 
surreyed  he  ordered  to  be  re-surveyed  by  Du  Noyer.  The  survey  and  descriptions 
o{  the  latter  were  not  approved  of  by  Jukes ;  but  eventually,  when  pressure  was 
put  on  him  the  maps  were  published ;  but  they  were  considered  by  Dr.  Hull  to  be 
so  incorrect  that  I  was  deputed  to  revise  them.  My  maps  were  approved  of  by 
H.I.A.  rSOC,  SEE.  m.,  VOL.  I.  3  K 
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In  the  Silurians  (Zmr^  Old  Bed  SandeUme  type)oi  Cork,  Kerry,  Mayo, 
BoBoommon,  Tyrone,  &c.,  there  are  masses  and  courses  of  eurite  that 
have  shaly  margins,  and  that  graduate  in  places  into  conglomeritic  and 
tuffoid  rocks ;  while  in  the  Devonians  of  Cork  there  are  whinstones  that 
have  similar  peculiarities.  In  Limerick  and  Cork  there  are  shaly 
margins,  and  in  places  hreccias  as  adjuncts  to  the  Carhoniferous  whin- 
stones,  while  the  Eocene  whinstone  of  Antrim  has  these  associated  tuf  s 
and  conglomerates,  which  are  conspicuous  at  the  Tolcanic  centre,  oear 
Carrigarede,  Co.  Antrim.  If  the  rocks  of  the  Carrigarede  district 
were  metamorphous  the  results  would,  I  helieve,  he  rocks  represoiting 
all  the  stages  of  the  so-called  '*  Old  Boy  "  of  Sutherland. 

In  connexion  with  the  more  recent  volcanic  rocks,  Cotta  mentions 
the  marginal  hrecciated  stuff  which  he  calls  **  friction  hreccia  " — such 
adjuncts  are  also  described  by  the  American  geologists,  by  Admiral 
Smythe,  in  TenerifFe,  and  by  Valentine  Ball,  in  India — the  latter 
exhibiting  models  of  some  of  them  in  the  new  Science  and  Art 
Museum,  Dublin. 

From  the  foregoing  it  is  evident  that  in  Ireland  alone — and 
probably  in  numerous  other  places  with  which  I  am  not  personally 
acquainted — whinstones  and  the  allied  eurites,  have  as  adjuncts  shaly 
and  conglomeritic  varieties  similar  to  those  that  in  metamorphic 
regions  are  nearly  universally  the  adjuncts  of  the  masses  and  courses 
of  hornblende  rocks.  Why,  therefore,  should  not  these  adjuncts  in 
both  the  altered  and  unaltered  rocks  have  the  same  origin,  instead 
of  drawing  in  shearing  to  account  for  them  in  the  metamorphic  areas? 


Dr.  Hull,  in  consultation  with  Sir  A.  C.  Bamsay.  So  much  so,  that  the  major 
portions  of  four  of  the  inch  sheets  were  ordered  to  he  obliterated  by  the  Ordnance 
Surrey,  and  one  (Sheet  148),  at  least,  was  re-engraved.  My  work,  however,  was 
in  its  turn  condemned  by  Dr.  A.  Geikie,  who  stated  that  Du  Noyer's  work  waa  more 
correct.  Tet  if  the  ground  is  examined,  on  my  six-inch  working  maps  every  rock- 
exposure  visihle,  while  I  was  in  the  country,  is  mapped,  and  from  the  infonna- 
tion  thus  obtained  my  one-inch  maps  were  prepared.  On  the  only  maps  now 
procurable  hy  the  Puhlic  all  the  inaccuracies  of  the  early  traverses  and  the  subse- 
quent re-survey  are  to  be  found.  Consequently,  they  are  more  calculated  to 
mislead  than  enlighten  the  puhlic.  Who  can  find  on  them  the  heds  of  iron  ore  in 
the  Co.  Wexford  ?  or  the  whinstones  quarried  for  paving  sets  in  the  Co.  Wicklow  ? 
Or  where  on  the  ground  will  be  found  the  granite  in  many  of  the  places  so  marked 
on  the  maps  ?  also,  who  can  make  the  descriptions  in  the  memoirs  to  agree  with 
the  maps?  Map  sheet  168  represents  the  old  survey,  while  the  published  descrip- 
tion is  that  of  my  condemned  work.  Similarly,  the  rerised  memoin  of  sheets 
138,  139,  148,  and  149,  by  Messrs.  Hull,  Hardman,  and  Cruise,  do  not  tally 
with  the  published  maps. 
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The  absurdity  of  the  latter  to  me  is  self-evident,  as  can  be  ocularly 
proved  both  in  counties  Wicklow  and  Donegal,  as  in  these  areas  you 
find,  in  the  metamorphic  rocks,  courses  that  have  a  central  hom- 
blendic  gneiss,  or  homblendic  rock  rib,  with  schistose  margins ;  while 
these  courses,  when  traced  into  the  unmetamorphic  areas,  are  found  to 
have  a  diorite,  diabase,  or  allied  rock  rib,  with  tuffoid  margins.  In 
the  counties  Ghalway,  Mayo,  Wicklow,  and  Wexford,  I  have  found 
whinstones  and  eurites  passing  gradually  into  conglomeritic  or  fine 
tuffs ;  and  the  latter  into  sedimentary  rocks ;  the  graduations  being  so 
imperceptible  as  to  defy  the  most  acute  observer  to  say  positively  the 
exact  places  where  one  class  of  rocks  ends  and  the  other  begins.^ 

CoHsid^aUoH, — In  unmetamorphosed  regions,  in  connexion  with 
intrudes,  there  are  the  ''  Baked  rocks."  These  are,  for  the  most  part, 
granulitei^  leptimUa^  hamstone,  and  such  like  felsitic  rocks. 

Associated  with  the  "XJntom-up,"  "Old  Boy,"  of  Sutherland, 
Scotland,  the  hornblende  rock  in  the  older  metamorphosed  rocks  of 
Ireland,  and  the  hornblende  rocks  in  the  Ontarians  of  Canada,  there 
are  highly  felsitic  gneissose  rocks.  It  may  be  asked  what  brought 
them  there  ?  and  what  was  their  origin  ?  I  would  suggest  that  in  all 
these  situations  originally  they  were  '' Baked  argillaceous  rocks"  that 
subsequently  were  metamorphosed.' 

Of  course,  in  metamorphic  regions  the  shearing  has  modified  the 
original  structure,  and  indeed  in  places  where  it  was  intense,  oblite- 
rated them;  because,  as  pointed  out  by  myself  and  others,  in  the 
granitoid  gneiss  the  foliation  becomes  perpendicular,  or  nearly  so.* 

Furthermore,  in  all  conglomeritic  rocks,  foliation,  and,  in  general, 
even  cleavage,  changes  the  outlines  of  the  inlying  pebbles,  elongating 
them  more  or  less.  I  could  point  out  in  the  county  Donegal  granite 
pebbles,  adjoining  an  upthrust  place,  that  have  been  elongated  to  an 
extraordinary  extent;  while  in  the  layers  immediately  above,  the 
pebbles  are  in  their  normal  state.    Wyley  and  Haughton  long  since 

*  The  Qreat  Sock,  Arklow,  county  Wicklow,  is  one  of  tliese  puziles.  Of  it 
there  are  in  existence  maps  by  Oldham,  Smythe  (P),  Jukes,  Du  Noyer,  and  myself,  in 
none  of  which  ib  the  mapping  the  same ;  while  in  some  of  them  the  rock  classifi- 
cation is  most  diffarent. 

'  In  fiMjt,  in  places  in  the  Co.  Wicklow  it  is  self-evident  that  some  of  these 
"  Contact  gneisses"  were  originally  "  Baked  rocks.'* 

*  From  my  own  experience,  and  from  the  writings  of  others,  I  at  one  time 
considered  this  to  be  an  unexceptional  rule ;  but  recently  in  the  Malin  promontory, 
Inniihowen,  Co.  Donegal,  I  have  found  gzanitio  gneiss  in  which  the  foliation  is 
nearly  hoiixontal. 

3K2 
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pointed  out  the  elongation  of  pebbles  and  f  ossilB  due  to  cleavage  in  the 
Carboniferous  rocks  in  the  county  Cork. 

In  all  coarse  fragmentary  accumulations,  from  the  Cambrian  and 
older  conglomerates,  up  to  the  drift  forming  at  the  present  day,  it  is 
found  that  fine  argillaceous  or  arenaceous  sediment  has  a  tendency  to 
curl  round  any  inlying  blocks  or  fragments.  If,  therefore,  in  any  such 
accumulations  there  was  a  subsequent  metamorphism,  the  foliation 
induced  by  the  primary  structure  would  be  similarly  curled.  But  of 
course  any  subsequent  shearing  would  more  or  less  elongate  the  origi- 
nal curling  or  spheroidal  structure. 

That  the  statements  above  abstracted  from  Dr.  Geikie's  paper  are 
erroneous  in  connexion  with  the  county  Galway  will  hereafter  be 
shown ;  but  previous  to  doing  so  it  is  expedient  to  give  a  risunU  of 
what  we  learned  in  Scotland. 

During  our  stay  in  Sutherland  we  saw  some  undoubted  valuable 
discoveries;  but  at  the  same  time  we  were  asked  to  believe  statements 
for  which  no  proofs  could  be  shown. 

We  were  asked  to  believe  that  the  pre-Cambrian  schists,  called  by 
them  ''  Old  Boy,"  were  originally  massive  intrudes  of  diorite  or  allied 
rocks ;  and  that  their  present  apparent  stratification  is  solely  due  to 
reconstruction ;  that  is,  attenuation  caused  by  shearing,  which  tore  up 
the  masses  of  igneous  rocks,  and  left  the  materials  in  their  present 
apparent  stratified  order.  No  positive  proof  sin  favour  of  their  assertions 
were,  however,  forthcoming ;  on  the  contrary,  all  the  facts  we  could 
be  shown  were  calculated  to  prove,  that  the  assertions  were  wrong. 

In  the  '*  Old  Boy"  there  are  the  masses  and  courses  of  hornblende 
rock  (Maculloch — ^but  called  by  them  by  some  new  name)  said  to  be  the 
untom-up  portions.  These,  however,  graduate  into  nodular  and  schis- 
tose varieties,  which,  as  already  demonstrated,  suggest  that  this  tearing 
up  is  more  imaginary  than  real ;  the  masses  and  their  adjuncts  having 
similar  relations  to  one  another  as  those  of  the  whinstones  and  their 
adjuncts  of  Ordovician  age  in  the  counties  of  Wicklow  and  Wexford, 
where  the  rocks  have  been  subjected  to  very  little  alteration  from 
either  shearing  or  molecular  change. 

These  advocates  of  the  origin  of  their  **  Old  Boy  *'  would  like  to 
ignore  the  facts  that  in  the  different  areas  there  are  considerable  tracts 
that  are  highly  quartzitic  {mieaeeout  or  ynetssose  quarttite)  and  others 
that  are  very  f  elspatbic  ( fahitiU  and  micaceous  felsitite)  rocks  that  by  no 
process  of  shearing,  or  by  no  molecular,  or  by  no  chemical  change, 
could  be  reconstructed  whinstone.  These  difficulties,  however,  they 
tried  to  get  over  by  saying  that,  associated  with  the  original  masses  of 
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-wlunstone,  there  were  felstones  and  quartz  rocks ;  but  curiously,  al- 
tlioiigh  they  can  show  you  the  so-called  "  untom-up  whinstone,"  they 
never  could  show  the  untom-up  felstones  or  quartz  rocks. 

In  the  Sutherland,  Ross,  and  Cromarty  "  Old  Boy,"  similarly  as  in 
all  other  tracts  of  metamorphosed  rocks  that  I  have  examined,  in  the 
Old  and  New  World,  there  are  metamorphosed  dykes  more  or  less 
transyerse  and  crossing  the  general  structure  {stratifieation  f)  of  the 
Coanty  Rocks.  Invariably  the  foliation  in  these  dykes  has  strikes  and 
dips  quite  distinct  to  those  of  the  associated  rocks.  This  to  me  is  a 
simple  phenomenon,  because,  as  pointed  out  years  ago  by  David  Forbes, 
foliation  is  induced  by  the  most  prominent  original  structural  planes. 
Here,  therefore,  we  have  in  the  County  Bocks  the  foliation  induced  by 
the  most  prominent  original  structure,  let  it  be  cleavage,  lamination^  &c. ; 
while,  in  the  dykes,  it  was  induced  by  their  most  prominent  structure, 
which,  in  general,  is  more  or  less  paraUel  to  the  walls  of  the  dykes. 
Such  simple  explanation,  will  not,  however,  be  allowed  by  *'the 
sh  earers,"  as  they  insist  that  the  foliation  in  the  County  Bock  is  due 
to  a  shearing  force  coming  in  one  direction,  while  the  foliation  ia  the 
dykes  is  due  to  a  subsequently  shearing  force  coming  in  another  direc- 
tion ;  but  they  fail  to  explain  how  the  latter  force  confined  itself  solely 
to  the  dykes,  the  walls  of  which  are  still  intact. 

Before  making  such  sweeping  assertions  they  should  visit  such 
regions  as  that  of  Lake  St.  John,  Eastern  Quebec,  or  even  the  Lough 
Conn  district,  N.  E.  Mayo,  Ireland.  In  both  these  widely-separated 
places  the  latest  foliation  seems  to  be  in  the  main  due  to  shearing. 
And  its  strike,  let  it  be  in  granitic  rocks,  in  hornblende  rocks,  or  in 
schist  or  gneiss,  is  always  in  one  direction,  although  its  dip  in  places 
may  slightly  vary.  In  contradiction  to  the  general  theory  of  "the 
shearers,"  it  maybe  pointed  out  that  in  these  excessively  altered  rocks, 
some  of  the  leaves  in  the  Korians  of  St.  John's  being  over  3  feet  long, 
the  boundaries  of  the  intrudes  have  been  very  little  distorted.  In  the 
St.  John's  district  it  is  quite  easy  to  trace  the  boundary  of  the  Norian 
and  the  dykes  from  it ;  while  in  the  Lough  Conn  district,  Co.  Mayo, 
the  boundaries  of  the  granite  courses  in  the  gneiss  and  the  boundaries 
of  the  masses  of  homblendite  that  occur  as  inliers  in  the  granite,  are 
nearly  intact,  they  only  being  a  little  serrated.^ 

^  In  the  granite  north  of  Galway  Bay  there  are  some  dykes  of  a  rock  that  must 
be  called  **  typical  schist."  The  waUs  of  these  dykes  are  regular  und  well-defined. 
On  the  other  hand,  in  the  rocks  of  the  Letterkenny  district,  county  Donegal,  which 
Are  only  suh-metamorphic,  shearing  has  played  queer  pranks,  di  awing  out  tongues 
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A  primaiy  and  universal  shearing  is  not  found  in  the  nonnal  '^Old 
Boy"  of  Sutherland,  Ross,  and  Cromarty ;  for  in  the  space  of  a  few 
yards  the  direction  of  the  strike  may  change  two  or  more  timea,  while 
the  dip  is  so  variahle  that  to  me  it  appeared  that  the  foliation  could 
not  have  heen  generated  by  a  shearing  force  coming  in  one  directiGn, 
as  is  stated ;  hut  that  it  was  induced  by  previous  structures.  If  so, 
each  change  in  the  direction  of  the  strikes  and  dips  suggests  different  origi- 
nal beds  ofroehsy  and  not  an  uniform  origin^  due  to  the  tearing  vp  tf  a 
mass  of  intruded  rock. 

From  what  I  have  learned  elsewhere,  in  metamorphic  and  sub- 
metamorphic  territories,  I  am  convinced  that  the  general  metamoiphics 
of  the  <*01d  Boy"  of  Sutherland,  Ross,  and  Cromarty,  took  place  at 
one  and  the  same  time ;  that  is,  that  the  general  metamorphosis  of  the 
County  Rocks  and  of  the  associated  dykes  was  simultaneous  ;  the 
foliation  in  the  first  being  induced  by  their  different  prominent 
structures,  and  those  in  the  dykes  by  theirs.  This  seems  to  be 
ocularly  proved,  especially  in  the  latter,  where  the  foliation  has  all 
the  variations  that  will  be  found  in  the  structure  of  unaltered  dykes. 
As  to  the  County  Rocks,  I  will  not  hereafter  be  surprised  to  hear  that 
on  the  suiiace  of  some  of  the  quartzites  elongated  ripple-marks  will 
be  found,  as  in  my  hurried  visit  I  saw  marks  very  like  such. 

We  were  also  shown  dykes  that  are  of  greater  or  less  width  when 
crossing  the  County  Rocks,  but  that  lessen  considerably  in  the  fault 
lines  {upthrusts) ;  this  lessening  being  said  to  be  due  to  their  being 
drawn  out  by  the  thrusting  along  the  faults.  Possibly  this  may 
be  the  case  ;  but  as  a  general  rule,  dykes  crossing  strata  arc  better 
developed  than  when  running  along  it^  or  along  lines  of  fault.  This 
can  be  seen  in  connexion  with  the  dolorite  dykes  in  the  Carbo- 
niferous slate  of  county  Cork,  and  the  dolorite  dykes  in  the  metamorphic 
and  granitic  rocks  of  Oalway,  Hayo,  Donegal,  &c.,  their  make  being 
very  similar  to  that  of  a  metalliferous  vein,  which  are  usually  well- 
developed  lodes  when  crossing  the  County  Rocks,  while  they  may  be 
mere  leads  when  the  veins  take  to  follow  the  bedding. 

In  connexion  with  the  dykes,  it  may  be  mentioned  that  we  were 
shown  "  whin  sills"  that  were  said  to  be  "  undoubted  intrusive  sheets." 
Curiously,  however,  each  had  its  own  special  geological  horizon ;  and 

of  shale^  sandstone,  and  limestone,  so  that  now  the  difierent  classes  of  rock,  although 
very  little  altered,  are  very  conspicuously  interlaced — sometimes  this  is  on  a  large 
scale ;  on  a  small  scale  it  can  he  seen  in  a  limestone  quarry  at  Kiltoy,  N.  £.  of 
Letterkenny. 
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no  matter  wbere  you  went,  if  you  came  to  any  particular  horizon, 
there  also  was  the  "  whin  sill."  In  places  we  were  shown  that  they 
crossed  the  strata ;  but  this  must  occur  with  all  contemporaneous  sheets ; 
as  it  is  nearly  unnecessary  to  point  out  that  a  rock  coming  up  from 
below  must  cut  across  all  rocks  below  its  geological  horizon.  lions  of 
these  aheetSy  however j  cut  up  into  the  strata  above  their  horvums. 

In  support  of  their  assertions  in  connexion  with  their  *•  Old  Boy," 
*•  the  shearers"  pin  their  faith  very  much  on  the  peculiar  "Moine 
or  Eastern  schists."  These  schists  undoubtedly  are  most  remarkable 
rocks,  but  in  connexion  with  them  we  were  asked  to  believe  far  more 
than  could  be  proved.  The  "  Moine  schists"  are  said  to  be  attenuated 
or  tom-up  "  Old  Boy,"  "Torridon  sandstone,"  **Pipe  quartzite,"  and 
•*  Durness  limestone." 

We  were  shown  the  "Old  Boy"  passing  into  these  schists;  we 
were  also  shown  the  basal  bed  of  the  Torridon  sandstone  passing  into  a 
rock  very  similar.  This  locality  is  worthy  of  special  notice.  The  basal 
conglomerate  lies  on  the  "  Old  Boy,"  and  both  are  changed  into  rocks 
that  might  be  called  *'  Moine  schists."  But  the  tearing  up  is  not  what 
ought  to  he  expected^  as  the  boundary  between  the  rocks  of  the  two  distinct 
periods  is  nearly  intact,  only  being  a  little  serrated.  Considerable  por- 
tions of  the  Moine  schist  are  quartzose  rock,  that  possibly  may  be 
attenuated  pipe  quartzite,  while  we  were  also  shown  the  Durness 
limestone  becoming  attenuated;  but  our  instructor  totally  failed  \x} 
show  us  in  the  **  Moine  schist"  any  rocks  that  could  represent  the 
tom-up  Duniess  limestone.  We  were  told  we  could  see  it  in  the  Loch 
Maree  district,  but  when  we  went  there,  we  found  this  supposed  tom- 
up  Durness  limestone  to  be  an  intrude  of  calcareous  whinstone. 

Connemara  District, — From  the  already  given  quotation  from  the 
Paper  of  Dr.  Geikie,  we  learn  that  he  and  his  assistants  have 
proved  that  my  conclusions  are  wrong.  As  Dr.  Geikie  refers  to  an 
area  in  which,  as  far  as  he  saw  it,  all  the  rocks  are  metamorphosed, 
he  is  so  far  safe  in  saying  that  there  are  "  no  conglomerates,  no  sand- 
stone, no  shales,"  as  all  that  he  saw  have  lost  their  normal  characters. 
This,  however,  may  not  be  the  case  with  rocks  he  did  not  see  fur- 
ther southward,  in  Goroman  and  LettermuUen.  However,  his  state- 
ment, that  not  even  any  materials  that  might  be  supposed  to  represent 
them  also  in  a  metamorphosed  condition  occurs ,  is  perfectly  incorrect. 

His  statements  as  to  the  metamorphosed  fragmentary  rocks  are  quite 
at  variance  with  those  of  the  scientists  who  have  made  such  rocks 
their  special  study.  Even  in  Sutherland  the  altered  and  attenuated 
Torridon  conglomerates  have  characters  in  common  with  those  of  the 
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Connemara  conglomeritic  schists  and  gneiss.  Similar  metamorpliosed 
conglomerates  occur  in  Mayo,  Sligo,  and  Donegal,  while  Inring,  Yan 
Hise,  &c.,  have  descrihed  them  in  yarions  places  in  the  Lake  Superior 
regions,  especially  in  the  Marquette  district,  and  other  places  in  Wis- 
consin and  Michigan. 

The  schists,  gneiss,  and  granitic  rocks  to  which  the  statementa 
apply,  lie  principally  in  the  tract  hounded  to  the  north  by  the  road 
from  Clifden  to  Oughterard,  and  from  thence  extending  southward  to 
Galway  Bay.  A  brief  epitome  of  the  rocks  found  therein  may  be 
given. 

Omnitic  and  schistose  rocks  herein  are  found,  the  first  consisting  of 
granites  and  gneiss.  The  granites  are  at  least  of  three  distinct  types, 
called  by  me,  in  previous  publications,  Galway  type,  Omey  type,  and 
Oughterard  type.  The  Oughterard  and  Omey  types  are  evidently 
newer  than  the  Galway  type,  with  its  associated  gneissose  and  schistose 
rocks.  As  elsewhere  demonstrated,  the  Galway  type  granite  graduates 
into  gneiss,  and  from  it  into  schists,  the  latter,  apparently,  mei^ng 
into  the  unaltered  Ordovicians.  Northward,  in  the  Letterfrack  and 
Kylemore  district,  there  is  2^  fourth  type  in  the  lacoliths  of  the  Silurian 
eurites,  while  still  further  north,  in  the  barony  of  Murrisk,  county 
Mayo,  there  is  a  fifth  type  (Corvockbrack  granite),  which  is  probably 
of  Devonian  or  even  Carboniferous  age. 

The  latter  statement,  however,  cannot  be  positively  asserted,  as, 
between  the  mass  of  the  Connemara  schists  and  the  Ordovicians  north 
of  the  Killary  valley  there  is  an  overlying  Silurian  basin,  under  which 
there  may  possibly  be  an  unconformability. 

The  Galway  type  granite  I  have  also  called  metamorphie  granite, 
as  the  mass  to  the  south-east,  although  without  any  structural  planes, 
graduates  northward  through  gneiss  into  schists,  there  being  no 
hard  boundaries,  so  that  you  cannot  say  exactly  where  you  have  left 
the  granite  and  got  on  the  gneiss,  or  where  you  have  left  the  gneiss 
and  got  on  the  schist.  This  obscurity  is  specially  apparent  in  con- 
nexion with  the  small  isolated  granitic  tracts,  in  the  schist  area,  to  the 
southward  of  Glendalough  and  adjoining  lakes.  Westward,  however, 
the  main  mass  of  the  granite  has,  in  general,  a  hard  boundary,  thb 
being  due  to  intrudes  of  the  Omey  type  coming  up  between  the  granite 
of  the  Galway  type  and  the  schists  in  the  country  to  the  west. 

As  elsewhere  stated  by  me,  although  I  could  not  satisfactorily 
prove  it,  the  metamorphie  granite  and  its  adjunct,  the  granitic  gneiss, 
seem  in  their  present  characters — as  granite  and  gneiss — to  be  newer 
than  the  associated  schists.     That  is,  the  metamorphie  action  that 
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altered  tbem  into  granite  and  gneiss  was  in  force  at  a  later  time 
than  the  general  action  that  metamorphosed  the  County  Bocks— or  in 
other  words,  there  were  two  periods  of  metamorphic  action,  one  being 
general,  while  the  later  was  restricted  in  its  area.  In  the  connty  Gal- 
way  I  saw  no  distinct  facts  to  lead  to  such  a  conclusion,  but  in  north- 
east Mayo,  where  the  rocks  are  very  similar,  proofs  were  forthcoming ; 
while,  if  we  go  further  north  into  the  county  Donegal,  it  can  be 
ocularly  proyed  that  the  granite,  with  its  associated  gneiss,  is  nearer 
than  the  associated  schistsJ 

Both  in  Galway  and  Donegal,  at  the  southern  margins  of  the 
granite  tracts,  there  is  a  bedded-like  structure ;  that  is,  the  granite 
consists  of  bedded-like  masses,  each  of  which  has  a  more  or  less  distinct 
appearance  and  composition,  while  northward,  in  both  areas,  the 
change  from  the  granite  through  the  gneiss  into  schists  is  gradual. 
This  is  more  marked  in  Donegal  than  in  Galway,  as  in  the  first  the 
area  is  divided  into  two,  by  the  great  Glenbeagh  fault,  northward  and 
southward  of  which  this  triple  system  is  found.' 

That  the  Galway  rocks,  south  of  the  Clifden  and  Oughterard  road, 
are  for  the  most  part  metamorphosed  sedimentary  rocks  appears  to  me 
self-evident.  The  reasons  for  this  assertion  will  first  be  given,  and 
subsequently  I  will  reiterate  my  former  reason  for  supposing  that  they 
are  younger  than  the  rocks  of  the  Bennabeola  {Twelve  Pins.) 

To  the  extreme  north  of  the  area  now  under  discussion  in  the  neigh- 
bourhood of  the  lakes  (Ballynahinch,  &c.),  of  the  Clifden  and  Oughterard 
valley,  there  is  a  limestone  and  schist  series  in  which  are  subordinate 
quartzite.  This  series  occurs  in  all  the  different  sections,  and  can  be 
traced  for  miles,  although  shoved  northward  and  southward  by  nume- 
rous faults.  It  is  scarcely  possible  to  believe  that  this  constant 
relation  of  one  bed  to  another  could  be  due  to  anything  but  original 
deposition.  No  attenuation  due  to  shearing  could  give  similar  results ; 
no  process  of  shearing,  even  if  aided  by  molecular  changes,  could  have 

'  In  Donegal,  as  in  Oalway,  the  granites  are  of  different  ages.  There  is  the 
granite,  the  adjunct  of  the  granitic  gneiss — two  distinct  granites  newer  than  the 
gneiss,  but  pre-Ordovician ;  and  a  post-Ordovician  granite,  much  newer  than  the 
others ;  as  die  veins  and  elvans  from  it,  in  the  Dunf anaghy  dirtrict,  are  newer  than 
the  upthrusting  and  other  faults  of  that  area. 

'  Similarly,  in  S.E.  Wexford,  we  find  in  the  Saltees,  bedded-like  granite,  while 
to  the  northward,  at  Camsore,  the  granite  graduating  into  granite  gneiss,  and  the 
latter  into  schists.  These  Wexford  rocks,  as  I  have  preriously  pointed  out,  are 
probably  pre- Cambrian ;  that  is,  they  represent  one  of  the  groups  belonging  to  the 
Algonkians  uf  the  United  SUtes  American  Survey. 
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separated,  out  of  an  original  mass  of  igneouB  matter,  all  the  different 
constitnents,  and  placed  each  as  they  are  now  found  in  regular  order 
for  miles.  Shearing  in  combination  with  its  adjuncts  might  have 
separated  the  constituents ;  but  if  so,  they  would  occur  in  spots,  but 
not  in  continuous  beds  miles  in  length.  On  the  other  hand,  if  the 
argillaceous,  calcareous,  and  arenaceous  matter  were  successively  accu- 
mulated, and  afterwards  metamorphosed,  we  should  find  successiTe 
strata  like  those  in  this  series  of  beds. 

The  similarity  of  the  order  in  the  different  sections  is  the  more 
conclusive  when  we  take  into  consideration  that  the  continuation  of 
the  original  beds  has  received  rough  treatment,  they  having  been 
broken  and  shoved  about  by  heaves,  upthrusts,  and  other  faults. 

The  present  structures  in  the  metamorphic  limestones  seem  also  to 
suggest  to  me  that  originally  they  were  ordinary  accumulations.'  In 
many  limestones  there  are  both  cherty  and  shaly  layers,  -while 
disseminated  in  all  limestones  there  are  impurities  in  a  greater  or  less 
degree.  These  impurities,  when  the  rock  is  metamorphosed,  mast  be 
concentrated  along  the  lines  of  foliation.  The  structures  in  limestones 
have  characters  of  their  own,  evidently  due  to  chemical  and  molecular 
changes  that  began  from  the  time  the  rocks  began  to  accumulate.  This 
is  evident  if  we  study  artificial  limestone,  such  as  the  plaster  on  a  wall, 
or  a  dead  barrel  or  sack  of  cement  that  has  been  allowed  to  spoil  and 
become  stone.  To  the  structure  in  old  plaster  my  attention  was  first 
called  by  Mr.  A.  B.  Wynne,  who  pointed  out  that  when  it  was  exposed 
to  atmospheric  influences,  and  had  weathered,  it  had  characters  similar 
to  limestone.  In  it  were  lines  like  bedding,  indicating  the  top  and 
bottom  of  each  course  put  on  by  the  plasterer,  a  spheroidal  structure 
due  to  the  plasterer  working  his  implement  round  and  round,  opposite 
to  where  he  stood,  while  to  the  right  and  left  there  were  inverted 
curves  in  different  directions,  due  to  pushing  the  implement  in  opposite 
ways,  and  then  drawing  it  back  again.  These  different  motions  must 
have  more  or  less  separated,  imperceptibly,  the  constituents  of  the 
mortar,  the  lines  of  separation  afterwards  being  better  developed  by 
molecular  and  chemical  changes. 

A  study  of  dead  cement,  whether  in  barrels  or  sacks,  if  followed 
from  the  filling  to  the  time  it  spoiled,  is  very  instructive.  The  barrels 
or  sacks  may  have  been  filled  with  the  shovel,  or  by  a  continuous  sup- 
ply from  a  shoot.     But  in  either  case,  after  each  is  filled,  it  is  shaken 

^  I  do  not  exactly  conceive  how,  on  the  shearing  hypothesiB,  one  wonld  ftcoount 
for  limestone  beds  in  the  tom-up  eruptiye  rocks. 
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up  to  consolidate  the  materials ;  while  subsequently,  during  carriage, 
the  materials  are  again  shaken.  Usually  daring  the  erection  of  any 
large  structure  some  barrels  and  sacks  of  cement  are  ''  spoiled" ;  that 
is,  become  stone,  and  under  such  circumstances  in  them  are  developed 
structures  similar  to  those  found  in  limestones.  In  a  barrel  filled  with 
the  shoT^l  there  are  layers,  in  each  of  which  there  are  more  or  less 
oblique  and  spheroidal  structures,  due  to  the  shakings ;  and  in  all  is 
an  irregular  cleavage  due  to  shrinkage.  Sacked  cement  has  in  general 
only  a  spheroidal  structure,  with  lines  that  seem  to  be  incipient 
cleavage. 

In  many  ordinary  limestones,  but  invariably  in  metamorphosed 
limestones,  there  are  similar  structures ;  but  in  the  latter  usually  they 
are  much  modified  on  account  of  the  vicissitudes  the  rock  has  under- 
gone. In  the  natural  limestones  there  are  also  the  silicious  and  argil- 
laceous layer  and  parting  of  the  original  accumulation;  but  in  old 
plaster  and  dead  cement  any  partings,  or  traces  of  partings,  must  be 
due  to  the  leaching  out  of  the  non-limy  materials. 

Such  irregular  structures  in  the  metamorphic  limestones  are  claimed 
to  be  the  result  of  shearing  and  upthrusting.  Why  so  I  cannot  con- 
ceive, when  similar  structures  are  conspicuous  in  unsheared  rocks.  In 
the  metamorphosed  rocks,  however,  such  structures  ought  to  be  much 
more  conspicuous,  as  leaching  out  and  other  molecular  changes,  neces- 
sarily, would  considerably  augment  and  develop  them.  Upthrusting 
would  tend  to  make  the  contortions  more  prominent,  while  the  shear- 
ing in  places  would  break  up  the  continuity  of  the  layers  and  parting, 
leaving  the  remains  scattered  about  in  the  limestone.  The  latter 
often  have  an  appearance  like  inlying  pebbles  of  chert  and  mica 
schist ;  for  which,  by  some  observers,  they  have  been  mistaken.  There 
are  also  the  nodules  and  lentils  of  endogenous  granite,  that  have  been 
said  to  be  inlying  pebbles  by  some  ;  and  by  others,  portions  of  veins 
broken  up  by  shearing.  They,  however,  never  were  either,  having  all 
the  characters  of  pegmatite  or  endogenous  granites. 

The  above  structures  are  more  or  less  conspicuous  in  the  meta- 
morphic limestones  south  of  the  Clifden  and  Oughterard  road,  while 
a  little  north  of  that  road,  about  a  mile  and  a-half  north-east  of 
Clifden,  near  Lough  Cashleen,  in  very  slightly  altered  limestones, 
there  are  layers  and  nodules  of  chert  similar  to  those  found  in  ordinary 
Silurian  and  Ordovician  limestone. 

The  well-known  Connemara  serpentines  {ophioliUs  and  ophieaU 
eiteSf  ice,),  all  of  which  occur  in  the  country  north  of  the  Clifden  and 
Oughterard  valley,  are  stated  to  have  originally  been  pickrites,  or  an 
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allied  rock.  Posribly  this  may  be  correct ;  but  if  so,  there  hayc  beei 
very  complicated  changes,  as  the  original  eruptiye  sheets  first  became 
dolomites  and  dolomitic  limestones,  prior  to  changing  into  the  ^'Con- 
nemara  serpentines."  This  last  change  can  be  ocularly  proved  in 
different  places,  but  especially  in  the  lisoughter  marble  quarries. 

The  tracts  and  courses  of  diorite  and  hornblende  rock  associated 
with  the  limestone  of  the  Clifden  and  Oughterard  valley,  but  more 
largely  developed  in  the  schist  of  the  country  to  the  southward,  are 
stated  to  be  the  untom-up  portions  of  the  igneous  rocks  that  originally 
occupied  the  entire  area ;  they  having  escaped  the  shearing  and 
attenuatiDg  that  tore  up  and  reconstructed  the  associated  rocks.  The 
improbability,  if  not  the  impossibility,  of  such  a  change,  has  already 
been  considered  {ante^  p.  710). 

The  rocks  of  the  Bennabeola  and  adjoining  ranges  were  considered 
by  me  (as  stated  in  previous  publications)  to  be  the  oldest  rocks  in  the 
region.  The  recent  researches  of  the  American  geologists  in  the 
metamorphic  rocks  of  the  Lake  Superior  district  have,  however,  illns- 
trated  how  easy,  in  metamorphosed  and  disturbed  regions,  unconfor- 
mabilities  may  bo  passed  over ;  and  how  masses  of  strata,  belonging  to 
quite  distinct  periods  of  time,  may  be  classed  together  as  poitions  of 
one  series. 

It  is  therefore  quite  possible  that  my  determination  as  to  the  das- 
sification  and  age  of  the  Connemara  rocks  may  be  incorrect,  as  under 
the  Silurian  basin  of  Killery  Bay  there  may  be  an  unconformabiUty, 
the  rocks  to  the  northward  being  younger  than  those  to  the  souUi- 
ward  ;^  also  the  Conga  lake  conglomerate  may  also  indicate  a  second 
imconformability,  now  not  very  conspicuous  on  account  of  the  evident 
inverted  folding.  The  Conga  Lough  conglomerate  may,  however,  pos- 
sibly be,  as  I  formerly  supposed,  the  equivalent  of  the  pebbly  quartzite 
north  of  Erriff,  county  Mayo. 

Nevertheless,  there  are  still  reasons  for  supposing  that  my  original 
classification  may  possibly  still  be  correct.  Because,  as  shovm  in  the 
original  Paper,  read  before  the  Academy,  if  we  take  the  rocks  of  the 
Bennabeola,  as  the  lowest  in  the  sequence,  and  go  northward  to  Clew 
Bay,  county  Mayo,  eastward  to  Loughs  Mask  and  Corrib,  and  south- 


^  The  black  graptolitic  shales  of  the  Owenbrin  valley  are  lemarkable,  nothing 
like  them  being  found  in  the  adjoining  portion  of  Co.  Mayo.  The  black  schists, 
however,  immediately  in  the  neighbourhood  of  Oalvaj  town,  and  the  black  hom- 
stone  of  Gorumna  Island,  north  of  Galway  Bay,  are,  however,  rocks  that  origis^IlT 
might  have  been  black  graptolitic  shales. 
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^rard  to  Qalway  Bay,  we  find  northward,  eastward,  and  southward, 
a  remarkable  sindlaiitj  in  the  order  and  characters  of  the  snccessive 
g^roups  of  strata. 

One  thing,  however,  appears  self-evident,  which  is,  that  the 
**  Ztough  Cimga  eonghmerate^^  heUrngs  to  a  more  recent  age  than  the  roeks 
of  the  Bennaheola  range,  as  fragments  of  the  latter  rocks  occur  in  the 
conglomerate. 

As  the  metamorphic  rocks  of  West  Oalway  are  of  uncertain  age,  I 
urould  suggest  that  hereafter  they  be  referred  to  as  Connemariane^ 
being  so  well  developed  in  that  region;  and  that  the  rocks  of  tlie 
Slieve  Patrick  District,  south  of  Clew  Bay,  should  similarly  be  named 
after  the  territory,  and  be  called  TJmaliaiys. 

The  Connemarians,  in  lithological  characters  and  grouping,  are 
very  similar  to  the  metamorphic  series  of  Perthshire,  Scotland.  I, 
however,  now  put  very  little  faith  in  lithological  characters,  as  they 
have  been  proved  valueless  in  the  Lake  Superior  district ;  also  in  the 
county  Donegal.  Grpups,  however,  may  be  of  more  value ;  yet,  at 
the  same  time  they  are  not  positive  proofs.  The  very  peculiar  fine 
conglomerate,  or  pebbly  grits  (near  Knappagh,  five  miles  south-west 
of  Westport),  in  connexion  with  the  Erriff  valley  quartzose  grits, 
have  no  counterpart  in  the  Connemariany  except  that  possibly,  as 
just  mentioned,  they  may  be  the  equivalents  of  the  Lough  Conga  beds. 
But  the  pebbly  beds  in  the  hill  immediately  south  of  Westport  are  in 
aspect  identical  with  the  MuUaghsawnites  of  Donegal.  These  here 
lie  above  the  serpentine  range,  while  to  the  west,  apparently  below  the 
serpentine  range,  are  pebbly  rocks,  but  more  of  the  nature  of  a  typical 
conglomerate.  As  in  Donegal,  Tipperary,  Clare,  and  Perthshire,  the 
MuUaghsawnites  are  found  on  slightly  different  geological  horizons ;  I 
would  therefore  suggest  that  the  pebbly  sandstones  in  the  hill  south 
of  Westport,  and  the  conglomerate  in  the  Croagh  Patrick  range,  may  , 
possibly  be  related  one  to  another,  more  especially  as  the  serpentine 
was  originally  a  trappean  overflow. 


[SUATMABT. 
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SumcABT. 
Creggaunbaun  and  the  KiUary  or  Slteve  Pariry  Silurian  Banns. 

The  Btatements  in  reference  to  these  rocks  are  : — 

1st.  All  the  rocks  between  the  Killary  and  Clew  Bay,  connty 
Mayo,  belong  to  the  Silurians.  My  {Tmo/ttfiM  (Croagh  Patrick  and 
Doolough  Mries)  being  sheared  Silurians,  and  consequently  that  mj 
boundaries  are  myths. 

2nd.  The  green  slates  in  small  exposures  to  the  north  of  the  Killaiy 
and  in  the  Bossroe  promontory  are  also  Silurians. 

3rd.  The  fossil  evidence  ptoTing  that  the  Uinalians  are  equivalent 
to  the  Ordovicians  is  valueless,  as  the  fossils  have  been  wrongly 
determined* 

4th.  The  gneiss  and  schist  north  of  Kilbride  Bay,  Lough  Mask,  are 
only  a  sheared  portion  of  the  f  ossilif  erous  Silurians  to  the  northward. 

My  replies  are  : — 

1.  The  Creggaunbaun  series  can  be  distinctly  seen  lying  uncon- 
f ormably  across  the  upturned  Umalians  in  different  places ;  while  the 
Silurians  between  Lough  Mask  to  the  east  and  the  Atlantic  to  the 
west,  in  various  places  in  connexion  with  their  northern  boundary, 
strike  more  or  less  obliquely  to  the  nhuUians  ;  they  all  dipping  south- 
ward at  low  angles,  while  the  Umaliam  are  from  vertical  to  rolling  at 
low  angles ;  also  the  basal  conglomerates  and  pebbly  grits  eontain 
more  or  less  dihris  of  the  rocks  in  the  country  to  the  northward ;  also 
the  traps  and  faults  so  numerous  in  the  Umaliam,  although  they  come 
up  to  the  northern  boundary  of  the  Silurian  basin,  never  enter  iL 

2.  The  green  slates  in  the  small  patches  north  of  the  Killary,  stand 
at  high  angles,  while  the  overlying  Silurian  dip  north  at  low  angles. 
The  green  slates  in  the  Rossroe  promontory  are  evidently  brought  into 
their  present  position  by  a  down-throw,  to  the  northward,  fault,  as 
can  easily  be  proved  if  this  fault  is  traced  eastward  into  Slieve 
Partry. 

3.  The  age  of  the  Vmalian  fossils  was  determined  by  such  authori- 
ties as  Harkness,  W.  King,  and  "W.  H.  Baiiy,  after  years  of  study  of 
the  Ordovician  types,  of  not  only  Ireland, *but  of  the  world. 

4.  The  gneiss  and  schist  north  of  Kilbride  Bay  is  brought  into  its 
present  position  by  a  fault,  probably  an  upthrust.  The  fossiliferous 
rocks  to  the  northward  are  largely  made  up  of  their  dibrii ;  also  this 
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tract  is  evidently  a  detached  portion  of  the  gneiss  and  schist  to  the 
south  of  the  bay,  and  the  latter  evidently  is  covered  nnconf ormably 
by  the  Silurian. 

In  connexion  with  the  metamorphic  rocks  of  Connemara  (north- 
west Galway),  the  statements  of  Dr.  A.  Geikie  are  "  not  proven." 

The  ragged  aspect  which  is  intimated  as  to  be  solely  characteristic 
of  the  *'  most  ancient  regions  of  the  world,"  is  not  so.  It  also  occurs 
nearly  invariably  in  all  regions  of  metamorphic  ingenite  rocks,  no 
matter  what  was  their  original  age ;  while,  even  in  Ireland,  and  more 
so  in  America,  there  are  regions  in  unmetamorphosed  rocks  that  have 
very  similar  aspects.  As  to  the  '*  most  ancient  regions  of  the  world," 
one  is,  probably,  the  Laurentian  Hills,  which  are  tame  compared  with 
some  of  the  areas  in  the  Huronians  and  tlie  Ontarians. 

The  Connemarians  were  not  *'  most  carefully  examined,"  as  the 
most  important  places  were  not  visited. 

The  statement  that  there  are  no  proofs  of  the  metamorphism  of 
older  accumulation  in  Connemara  is  misleading. 

In  the  conglomeritic  gneiss  and  schist  of  the  area  south  of  the 
Clifden  and  Oughterard  road,  there  are  indisputable  proofs  that  the 
rocks  originally  were  accumulations  derived  from  the  denudation  of  older 
strata. 

The  subordinate  quartzites  in  the  schists  of  this  tract  were  evidently 
originally  sandstones;  in  some  places  even  the  original  fragments  are 
intact. 

In  the  same  area  some  of  the  argillaceous  rocks,  especially  in  the 
archipelago  north  of  Galway  Bay,  retain  in  a  great  measure  their 
original  sedimentary  characters. 

In  one  place  a  little  north  of  the  Clifden  road  the  limestone  is 
scarcely  changed,  it  containing  the  original  chert  layer  and  nodules. 

There  are  good  reasons  for  supposing  that  my  original  classification 
of  the  groups  of  these  metamorphic  rocks  is  correct,  because  north- 
ward, eastward,  and  southward,  from  the  Bennabeola  range  of  hills, 
are  found  successively  very  similar  groups  of  strata. 

On  the  other  hand,  however,  the  recent  American  work  in  the 
Lake  Superior  region  has  illustrated  how  deceptive  may  be  the  most 
careful  grouping  of  metamorphic  strata  in  an  entangled  area.  It  is 
thus  expedient  now  not  to  be  too  positive.  Indeed,  it  is  possible  that 
there  may  be  a  concealed  unconformability  under  the  Eillary  Silurian 
basin,  while  the  Lough  Conga  conglomeritic  zone  may  point  to  a 
second.  The  Umalianij  however,  by  their  fossils,  are  proved  to  be 
the  equivalents  of  the  Ordovicians,  while  the  Lough  Conga  conglo- 


726  Proceedings  of  the  Royal  Lish  Academy. 

merate  mast  be  of  much  later  age  than  the  Bennabeola  rodu,  as 
fragments  of  the  latter  are  found  in  it.^ 

The  discoTeries  of  Lapworth  and  others,  in  connexion  with  shear- 
ing  and  npthrusting,  are  of  the  greatest  importance,  especially  to  a 
worker  in  a  metamorphosed  rock  region ;  but  they  must  be  used  within 
their  legitimate  limits.  If,  however,  as  some  seem  inclined  to  do,  an 
attempt  is  made  to  make  them  override  all  the  more  important  ad- 
juncts of  metamorphism,  then  it  is  attaching  to  them  too  great  an 
importance. 


^  The  late  Mr.  Hardman  in  his  descriptioii  of  aiinilar  metamorphosed  roekt, 
oouAty  Sligo,  spedalljr  points  out  that  they  contain  fragments  of  older  rocks. 
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*Kinahan,  Sir  Edward  Hudson  Hudson-,  Bart,  J.P. 
11,  Merrum'squaref  Norths  Dublin, 
Kinahan,    George    Heniy,    F.RG.S.L,   Geological 
Survey  of  Ireland.     IZ2  Lrinsterroad^  Bathmines. 
Einahan,  Thomas  W.,  M.A«    24,    Woiedoo-road, 
Dublhu 
King,  Henry,  M.A.  M.B.,  Deputy  Suigeon-GeneraL 

52  Lantdowne-roai^  Dvilin, 
King,  Lucas  White.    Ajmart^  India. 
Knott,  John  Freeman,  M.R,  F.B.C.S.I.     34,  Tark- 

street,  Dublin. 
Enowles,  W.  J.    FUxton-place,  BaUymauu 
*$Enox,  George  J.      29,   PorUandrt^roee^  Beffenfs 
Park,  London,  N.W. 

•Lalor,  John  J.,  F.RG.S.L    City  Hall,  Cark-km, 

Dublin. 
LaTouche,  J.  J.  Digges,  M.A.  LL.D.     1,  Efy-plaet, 

Upper,  Dublin. 
*Leach,  Lieut-Colonel  George  A.,  B.E.  3,  SU  Jamat- 

square,  London,  S,W. 
«LeFanu,  William  R,  C.E    SummerhiU,  Enmdcerry, 

Co.  Wicklow. 
*Lefroy,  George. 
'Leinster,  His   Grace  Gerald,  Duke    o£    CarUm, 

Maynooih, 
*Lenihan,  Maurice^  J.P.    Limerick. 
Lentaigne,    John  Vincent^  |RA.  (Dub.),  F.RC.S.L 

L.KQ.C.P.L     29,  Westland-row,  DuUin. 
Leonard,  Hugh,  F.G.S.,  F.RG.S.L      2,  Herbert- 
terrace,  Blackrock,  Co.  Dublin. 
♦Little,   James,   M.D.,  L.RC.8.L,    F.K.Q.C.P.L 

14,  Stephen*  8-green,  North,  Dublin. 
*nayd,  WUUam  T.,  M.D. 

Lombard,  James  F.,  J.P.    SouA-hm,  RaOmdntB,  Co. 
Dublin, 


LiH  of  Memben. 
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Dttteof  naedoD. 

ISSsTFeb.  12 
1878.  Feb.  11 

1868.  Jan.  18 


1878.  April  U 

1871.  Feb.  18 
1884.  May  12 

1881.  June  27 
1874.  Feb.  9 

1878.  Jan.  13 

1864.  Aprilll 

1845.  Feb.  24 
1827.  Mar.  16 

1857.  Feb.    9 

1882.  Feb.  13 

1881.  Feb.  14 

1871.  April  10 

1874.  April  13 
1884.  Jan.  14 

1888.  May  14 

1882.  AprillO 

1874.  Feb.    9 


Longfield,  Thomas  H.     19,  Hareoufirstreety  Dublin, 
♦Lowry,     Robert    WiUiam,    B.A.    (Oxon.)    D.L. 

Pomeroy  Houae^  Dungannon,  Co,  Tyr<me, 
Lyne,    Eobert    Edwin.       JRo^fdl   Dublin   Society^ 
Kildare-^reet,  Dublin. 


§MacaliBtery  Alexander,  M.A.  (Cantab.1  M.D.  (Dub. 
and  Cantab.),  F.RS.,  Fellow  of  St.  John's  College, 
and  Professor  of  Anatomy  in  the  University  of 
Cambridge.    Strathmare  House,  Cambridge, 
♦Macartney,  J.  W.  Ellison,  J.P.,  D.L,     The  Palace, 
Clogher. 
§*MacCarthy,  Bev.  Bartholomew,  D.D.    IfeUon-place, 
Youghaly  Co,  Cork, 
McClintock,  Rev.  Francis  Le  Poer,  M.A.  ^Cantab.), 

Spencer  Hill,  CaeUeMUngham,  Co.  Louth, 
McClure,  Rev.  Edmund,  M.A.,  Society  for  Pro- 
moting Christian  Knowledge.     Northumberland' 
avenue,  London,  W.C, 
♦McCready,  Rev.  Christopher,  M.A.    56,  High^^eet, 

Dublin, 
♦McDonnell,  Alexander,   M.A.,   C.E.,    F.R.G.S.L 

Scdttoell  Hall,  Oateshead^nir-Tyne, 
*Macdonnell,  James  8.,  C.E, 
^MacDonneU,  John,  M.D.,  F.R.C.S.L,  F.RG.S.I. 

32,  Upper  FitzunlHam-atreet,  DubUn, 
*§McDonnell,  Robert,  M.D.,  F.R.C.S.I.,  F.R.S.     89, 

Merrion-square,  West,  Dublin, 
McHenry,  Alexander,  Geological  Survey  of  Ireland. 

54,  Serpentine-avenue,  Sandymount,  Co,  Dublin, 
§  Mackintosh,  Henry  William,  M.A.,   Professor  of 
Zoology  and  Comparative  Anatomy  in  the  Uni- 
versity of  Dublin.     Trinity  College,  Dublin, 
Macnaghten,  Colonel  Sir  Francis  Edmund,  Bart 
(Late  8th  Hussars),  D.L.    Dundarave,  Bushmills, 
Co,  Antrim, 
MacSwiney,    Stephen    Myles,   M.D.       9,    Upper 

Merrion-street,  Dublin, 
McTeman,  Rev.  Stephen,  P.P.    KiOasnet,  Manor- 

hamHton, 
Mahony,  James  A.     Ramdton,  Co.  Donegal, 
Mahony,  Richard  John,  B.  A.  (Oxon.)  D.L.  Dromore 

Castle,  Kenmare,  Co,  Kerry, 
§Malet,  John  Christian,  M.A.  F.RS.,  Assistant  Com- 
missioner,   Intermediate    Education   Board  for 
Ireland.     1  Hume-street,  Dublin, 
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AfoI/nA 


186&.  Afol  10 
1859.  Jan.  10  [ 

I 
I 

1879.  Feb.  10  j 

1887.  Dec  13 ' 
l^6A.  lUj  12 

1887.  Jan.  10 
186L  Jan.  14 

1869.  Febi    8 

1866.  April  9 

1874.  Feb.   9 

1888.  Feb.  13 
1887.  Not.  14 
1884.  Maj  12 

1876.  April  10 

1844.  June  8 
1887.  Maj  9 
1878.  Jan.  18 

1846.  Jan.  13 

1887.  Dec  12 
1869.  June  14 

1875.  Jan.  11 

1867.  June  10 


nfakMiB,  Ber.  SjlTeeko;  P.P.,  F.RR A.A.L     Oan 

Cadie,  OfK  CUtn, 
*Manc]M8lei;  Hia  Grace  William  Diogo,  Duke  o£ 
1,  Greai  Simkope-drtA,  Ltmdon;  KimboUon  CatUe, 
Sl  XeotM,  HmmU;  The  Cattle,  Tandroffee. 
Meldon,  Austin,  M.D.     15,  Merrionrsgnare,  North, 

DMim. 
Milligan,  Seaton  Foneat     1  Sayal-terraee,  Bdfad. 
•MoDoy,   William   Bobert.      17   Brookfiddrierrwx, 
Doimybrook, 
Moore,    Frederick   W.      Boyd  Boiank    Gardai, 

Glamtvm. 
Monck,    Rigbt  Hon.    Chailes  Stanley,  yiaoount^ 
G.C.M.6.,  lieatenant  of  Dublin  City  and  Goonty. 
CkaHemUe,  Bray,  Co.  WkUaw. 
*Monn,  His  Eminence  Patrick  F.,  Cardinal,  D.D., 

Archbiabop  of  Sydney.     New  Sindh  Walee. 
'More,  Alexander  Goodman,  F.L.8.,  Soc  Zoa  Boi. 
Yindob.  Soeina.       77  Leintter-road,  Bathmina, 
Co.  DMm. 
SMoa^BichaIdJ.,F.C.a,F.LC.    St.  Aubyne,  BaOy- 
bradt,  Co.  Btddm. 
Mnleahy.Bev.  David  R,P.P.  Moyaryet,  Co.  Antrim. 
Mnlball,  Jobn.     Viceregal  Lodge,  Dublin. 
*Murpby,  Ber.  Denis,    8.J.       University  CoOege^ 

Stefiien^e-greenf  DMin. 
Myers,  Waltec;  31,  QueendforoJerraeey  Hyde-park, 
London, 


•NcTiUe,    John,    C.K,    F.RG.8.I.       71,  Lower 

Baggot-etreet,  Dublin. 
•Nicbois,  Albert  Bussell,  R  A  (Cantab.)    Science  and 

Art  Mumum,  Dublin. 
Nolan,  Josepl^  F.B.G.S.L,  Geological  Survey  of 

Ireland.      31,    Franltfort-avenue,    Bathgar^   Co. 

Dublin. 
*Nugent^  Arthur  R    Portqferry,  Co.  Down. 


O'Brien,  Ber.  Francis,  P.P.     Cappoquin. 
'O'Brien,  James  H.     St.  Iteie,  Newtownpark,  Black- 

rock,  Co.  DuUin. 
CCallaghan,  J.  J.,  F.RI.A.L     31,  Harcaurt-etreet^ 

Dublin. 
O'Conor  Don,  Bight  Hon.  The^D.L.    GranUeHaO, 

KingHown. 


List  of  Memben, 
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Date  of  Eleettoo. 

1867.1^.  14 

1865.  Apr.  10 
1869.  Apr.  12 

1866.  Jan.    8 
1866.  Jane  25 

1869.  Apr.  12 
1878.  Feb.  11 

1869.  Apr.  12 
1876.  Feb.  U 

1871.  Apr.  10 

1861.  June  10 

1884.  May  12 

1882.  Nov.  13 
1886.  April  12 

1870.  Jan.  10 


1879.  May  12 
1888.  Dec.  10 
1866.  Jan.  8 

1878.  Feb.  10. 
1884.  Feb.  11 
1847.  Feb.  8 


CDonely  Charles  J.,  J.F.    47^  Lower  Leeaon-itreetj 

Dublin. 
C^Donnayan,  William  J.,  LL.D.     79  Keniltvorth' 

square^  Rathgar^  Co,  Dublin, 
CyFeiraU,  Ambrose  More,  J.  P. ,  D.L.    Baiyna  Houk^ 

Enfield,  Co.  KUdare. 
♦O'Grady,  Edward  S.,  B. A-,  M.B.,  M.  Cb.,F.E.C.8.I. 

33,  Mernon-square,  Dublin, 
CVHc^an,  Hon.  John,  M.A.,  Judge  of  the  Supreme 

Court  of  Judicature  in  Ireland,  and  Judicial  Com- 
missioner Irish  Land  Commission.     22,    Upper 

Fitzunlliam-^reet,  Dublin. 
CHanlon,  Very  Eev.  (Canon)  John,  P.P.     Sandy- 

mount,  Co.  Dublin. 
O'Hanlon,    Michael,    L.K.Q.C.P.L      Castlecomer, 

Co.  Kilkenny. 
CLayerty,  Key.  James,  P.P.    Holywood,  Co.  Doum. 
Olden,  Key.  Thomas,  RA.     BaUycUmgh  YioarcLge^ 

MaUoWy  Co,  Cork. 
O'Looney,    Brian,  F.RH.S.      Orow-viUa    Eouae, 

Crumlin,   Co.  Dublin. 
*0'Mahony,  Bey.  Thaddeus,  D.D.     Trinity  College, 

Dublin. 
O'Meagher,  Joseph  Casimir.    45,  Mountjoy-tquare, 

Dublin. 
CBeurdon,  John  Frazer.    7,  Pembroke-road,  Dublin. 
•CBeilly,  Henry  Thomas,  F.RC.ai      58,  Fark- 

avenue,  Sandymount,  Co.  Dublin. 
§0*Reilly,   Joseph  P.,  C.E.,  Pro£  of  Mining  and 

Mineralogy,  Boyal  College  of  Science,   Dublin, 

Secretary    of  Foreign    Correspondence   of    the 

Academy.      68,  Fark-avenue,  Sandymount,  Co, 

Dublin. 
OTlorke,  Very  Key.  Terence,  D.D.,  P.  P.    CoUooney, 

Sligo. 
•Orpen,  John  Herbert,  LLD.    68,  Stephen's-green, 

Fast,  Dublin. 
^CSuUiyan,    Daniel,    Ph.  D.    3  Longfbrd-terraee, 

Kingdown* 


Patterson,  William  Hugh. 

toton,  Co.  Down. 
PearsaU,  William  Booth,  F.RC.S.L 

Merrionstreet,  Dublin. 
*Pereira,  Bey.  Heniy  Wall,   M.A.,  F.S.A.   Scot. 

Welti,  Samereet. 


Oarranardf   Strand^ 
13,  Upper 
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iMtof  Mtmben. 


1868r^r.  18 
1870.  Apr.  11 

1886.  Feb.  8 
1884.  FeK  11 

1880.  Feb.  9 
1864.  Jan.  11 
1862.  Apr.  14 

1873.  Jan.  13 

1875.  Jan.  11 

1878.  Jan.  13 
1875.  Aprill2 

1874.  Dec  14 
1858.  Jan.  11 
1884.  June  23 

1881.  Apr.  11 

1884.  May  12 
1867.  Jan.  14 

1846.  Dea  14 


1848.  Feb.  18 
187a  June  24 

1887.  June  27 
1881.  Jan.  10 

1844.  June  10 


*Pigot^  David  R,  M.  A,  Masieiv  Court  of  Exchequer. 

Churchtown  H<yus^  Dundrum,  Co.  DuhUtu 
Pigot^    Thomas   F.,    C.K,    Ptofl   of   DeecriptiTe 
Geometry,    Royal   College  of  Science^  Dublin. 
4,  WeUwgton^road^  Dublin. 
Pim,  Greenwood,  M.A    Eastan  Lodge,  Monkgfomif 

Co.  Dublin. 
Plunkett,  Geoige  Noble,  Count  of  the  Boman  States^ 

26  Upper  Fiisswtlliam'gireet,  DMin. 
Flunkett,  Thomas,  F.RG.S.!    EnmskHlm. 
^Poore^  Major  Robert. 

*Forte,  Geoige.    43,  Great  Bruntwkh-ttrtet,  DMin. 
*Porter,  Alexander,  M.D.,  F.B.C.S.y  Indian  Army. 
Madras. 
Porter,  Sir  George  Homidge,  M.D.,  M.Ch.,  Surgeon 
in  Ordmary  to  the  Queen  in  Ireland.   3,  Merrumr- 
square,  North,  Dublin. 
Powell,  George  Denniston,  M.D.,  L.RG.S.I.    76, 
Upper  Leeion^reet,  Dublin. 
*Power8oourt,  Bight  Hon.  Mervyn,  Viscount,  E.P. 

.  Powerecouri,  Enniskerry,  Bray. 
*Purcell,  Mathew  John,  J.P.    8Uphen*^ipreen  Ctub^ 
Dublin. 
Purser,  John,  M.A,  D.Sc,  LL.D  (£din.X  PtofesBor 

of  Mathematics.     Queen* b  College,  Bdfaet. 
Purser,  Louis  Claude,  M. A,  F.T.C.D.    llHairctmrlr 
terrace 

*Quinlan,    Francis   John    Boxwell,    RA.,    M.D., 
F.KQ.C.P.I.   29  Lower Fiizwilliam'SireelyDubUn. 

Bamsay,  Edward  P.,  F.L&,  C.M.ZS.,  Curator  of 
the  Australian  Museum.    Sydney,  Australia. 
*Bead,  John  M.,  General,  U.S.  Army;  Consul-Genetal 
of  the  U.  S.  A  for  fSrance  and  Algeria,  Member  of 
American  Philoso.  Soc.,  Fellow  of  the  Boyal  Soc 
of  Northern  Antiquaries.    Athens. 
♦§Beeves,  Bight  Bev.  WiUiam,  D.D.,  M.R,  LL.D., 
Lord  Bishop  of  Down,  Connor,  and  Dromore. 
Conway  House,  Dunmurry,  Co.  Antrim. 
^Renny,  Henry  L.,  F.RG.8.L,  late  LieiO.  RE. 
*Beyndl,  Bev.  William  A,  RD.    8,  HenrvettOrdrtA, 

Dublin. 
Bobinson,  Hugh.    82,  DonegaU-street,  BdfasL 
Bobinson,  John  L.,  C.E.  M.RLA.L      Rathruadh, 

Olenageary,  Co.  Dublin. 
*Boe,  Henry,  M.  A    Ids  of  Main, 


E^>yal  Irith  Aeadmy, 
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Dirte  of  Beclion. 


1876.  Jan. 
1870.  Nov. 


10 
80 


1885.  Dec.  14 


1843.  Jan.    9 


1853. 
1884. 
1888. 
1888. 
1887. 
1846. 
1869. 


Jan.  10 
Dec.  8 
Feb.  13 
April  9 
June  13 
Feb.  9 
Apr.  12 


1835.  Feb.  23 


1877. 
1868. 

1876. 

1887. 


Dec.  10 
Jan.  13 

June 26 

Jan.  10 


1874.  Dea  14 


1871. 
1857. 
1856. 
1857. 


June  12 
June  8 
Apr.  14 
Aug.  24 


*Boes,  Bev.  William.      163  EUl'Strea,  W.,  OUugow. 
Eosse,  Bight  Hon.  Lawrence,  Earl  o^  D.C.L.,  D.L, 

F.R.S.  F.RA.8.     Birr  Castle,  Parsonstawn. 
♦Rylands,   Thomas  Glazebrook,  F.S.A.,  F.R.A.8., 

F.C.S.    Highfi€ld9,  ThelwaU,  near  Warrington. 


§Salmony    Rev.    George,  D.D.   (Dub.  and  Edin.), 

D.C.L.  (Oxon.X  LL.D.  (Cantab.),  F.R.S.,   and 

Royal  Medalist,  1868,  Provost  of  Trinity  GoUega 

ProvosCi  House,  Trinity  CoUege^  Dublin. 

^Sanders,  Gilbert.    Albany  Grove,  Monkdoum,  Co. 

Dublin. 
Sankey,  Lieutenant- General  Richard  H.,  C.B.,  R.E., 

Floraville,  Egliitton-road,  Dublin. 
Scharff,  Robert  F.,  B.Sc.,  Ph.D.    Science  and  Art 

Museum,  Dublin., 
Sellers,  Edward  Marmaduke,  M. A.     \Q  SL  Marjfe- 
road,  Dublin. 
*Semple,  James  C.      64  Grosvenor-road,  Bathgar, 

Co.  Dublin. 
♦Sherraid,  James  Corry,     7,  Oxford'Square,  Hyde- 
park,  London. 
Sigerson,  George^  M.D.,  M.Ch.,  F.L.S.,  F.RTJ.L, 
Prof,  of  Botany,  Catholic  University.     3,  C^re- 
street,  Dublin. 
*SSmith,  AquiUa,  M.D.,  F.KQ.C.P.L     121,  Lower 
Baggot-atreet,  Dublin. 
*  Smith,  Charles.     Barrots-in-Fumess. 
Smith,  John  Chaloner,  C.E.,  Engineet^a  Office,  Dublin^ 

WiMow,  and  Wexford  Railway,  Bray. 
Smith,  Rev.  Richard  Travers  (Canon),  D.D.     The 

Vicarage,  Clyde-road,  Dublin. 
SoUas,  William  Johnson,   M.A.,  D.  Sc.  (Cantab), 
LLD.  (Dub.),  Professor  of  Geology,  University 
of  Dublin.     4  Clyde-road,  Dublin. 
Stewart,  James,  M.A.  (Cantab.),  Professor  of  Greek 
and  Latin,  Catholic  University.     21,  Ghrdinet^a- 
place,  Dublin. 
§Stokes,  Whitley,  LL.D.,  C.S.L     15,  GrenvOle-place, 

Cornwall  Gardens,  London,  S.  W. 
*§Stoney,    Bindon  B.,  M.A.,  LL.D.,  C.E.,  F.RS., 

F.R.G.S.L,  14,  Elgin-road,  Dublin. 
*§Stoney,  George  Johnstone,  M.A.,  D.Sc.,  F.R.S., 

9  Palmerston-park,  Upper  Eathmines. 
♦Sullivan,  William  Kirby,  Ph.  D. ,  President  of  Queen's 
College,  Cork.     Queen^s  College,  Cork. 
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UAofUfBOxn. 


1877.  April   9 

1869.  Apr.  12 

1876.  April  10 

1870.  Not.  80 

1880.  Feb.    9 

1888.  Feb.  18 
1884.  Hay  18 

1881.  Feb.  U 

1864.  Feb.    8 

1881.  Jan.  10 

1866.  Apr.    9 

1880.  Feb.  9 
1851.  Jan.  18 

1874.  June  8 
1873.  April  14 

1889.  Jan.  14 

1837.  Jan.    9 

1877.  April  9 

1888.  June  25 
1888.  June  25 
1884.  May  12 
1857.  Aug.  24 


Symona,  John.    72,  Qifam-teme,  HySEL 

§Tarleton,    Francis    Alexander,    LL.D.,    F.T.aD. 

24,  Upper  Leemm-Hreet,  DMin. 
§Tichbome,  Charles  Koger  C,  Fh.D.,  F.C.&     15, 

North  Oroat  Oeorg^B-street^  Dublin, 
•Tyrrell,  George  Gerald,  Clerk  of  the  Crown,    Co. 

Armagh.      30,    Upper  Pembroke-^ireei^   IhtbUn; 

Banbrid^  Co,  Down, 

Ventry,  Bight  Hon.  Dayrolles  Blakeney,  Baion, 
D.L.    Bumham-kouity  Dingle^  Co.  Kerry. 

Yesey,  Agmondisham  B.,  L.K.Q.C.F.L  BeiUww, 
MagherafdL 

Walpole,  George.     Windsor  Lodge^  MoidtsUnm^  Co, 

DMin. 
Walsh,  Most  Bev.  William  J.,  D.D.,  Lord  Arch- 
bishop of  Dublin.     BuUand-sqaare^  Dublin, 
*Ward,  Frands  Dayis,  J.P.,  Clonaver^  Strandiown, 

Co,  Down, 
•Wanen,  James  W.,  M. A.   39,  BuUand-ipiare^  Wed, 

Dublin, 
•Watts,  Bobert  George,    M.D.,   F.RS.L.,   Albiom 
HousBf  Quadrant-roady  Canonbury,  London^  N, 
Westropp,W.  H.  Stacpoole.L.B.C.S.L,F.RG.SL, 
Litdoonvama,  Co,  Glare, 
♦White,  John  Newsom.    Bocklands^  WcUerford, 
•Whittle,  Ewing,  M.D.,  M.RC.S.E.    1,  Par&amaiU 
terrace^  Liverpool, 
Wigham,  John  B.     35,  Capd-slreei,  Dublin. 
WiQcinson,  Thomas.    Bnniscorthy^  Co,  Weacford, 
•Williams,  Bichard  Palmer,  F.B.G.8.I.     38,  Dtmi- 

street^  Dublin, 
•Williams,  Thomas.     38,  Dame-ttreel,  Dublin, 
Williamson,   Benjamin,   M.A.,    F.RS.,   F.T.C.D. 
Professor  of  Natural  Philosophy,  University  of 
Dublin.     1,  Dartmouth-road,  Dublin, 
•Wilson,   Wesley  William,  C.E.     St.  Janu^s-gate, 

Dublin. 
•Wilson,    William    Edward.      Daramona,    Streete, 
Batkowen,  Co,  Dublin, 
Wood-Martin,  Lieutenant-Colonel  William  Gregory, 
J.P.     Cleveragh,  Sligo, 
•§Wright>  Edward  Perceval,  M.  A.,  M.D.  (Dub.),  M.  A. 
(Oxon.),F.L.S.,F.RC.S.L,J.P.,Profe8sorof  Botany 
and  Keeper  of  the  Herbarium^  University  of  Dub- 
lin, Secretary  of  the  Academy.    5  Trinity  OoQege. 


Hancrary  Memben. 
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Date  of  KlectiQD. 

ISesTjone  22 


HONORARY   MEMBER& 

His  Eotal  Hiohness  Albert  Edward,  Prinoe  of 
Walbs. 


«  fke  VvESCDim  of  thi  Rotal  Sooiktt,  and  Ez-Pbbsdokrtb  qf  the  tame, 
tare  alwayi  eonsidered  Honorary  Memben  of  the  Academy,** ^"hy-lakym,  ii,  14. 


1869.  Mar.  16 

(Elecfced  Hon.  Hem. 
in  Sec.  of  Sdenoe 
ovlginally.) 

1882.  Nov.  30 

(Elected  Hon.  Hem. 
in  See.  of  Bdenoe 
ociglnaUy.) 

1874.  Mar.  16 

(Elected  Hon.  Mem. 
in  Sec.  of  Sdenoe 
originally.) 

1873.  Mar.  15 

(Elected  Hon.  Mom. 
in  Sec.  of  Sdonoe 
originelly.) 


Hooker,  Sir  Joseph  Dalton,  K.C.S.I.,  M.D.,  C.B., 
F.E.S.,  D.C.L.,  LL.D.,  Ex-President  of  the 
Rotal  Society.    Kew,  London,  W. 

Airy,  Sir  George  Biddell,  KC.B.,  D.C.L.,  LL.D., 
Ex-President  of  the  Rotal  Society.  Flayford, 
near  Ipswich. 

Huxley,  Thomas  Henry,  D.C.L.,  LLD.,  M.D.,  Ex- 
President  of  the  Royal  S(X)iety.    London^ 

Stokes,  Qeoige  Gabriel,  D.C.L.,  LLD.,  President 
OF  THE  Royal  Society.  Lensfield  Cottage,  Cam- 
bridge. 


BECnOH  OF  8CIEVCB. 

[Limited  to  80  Members,  of  whom  one-half  at  least  mnst  be  foreigners.] 

Adams,  John  Couch,  LL.D.  pub.),  F.RS.     The 

Obeervaioryy  Cambridge, 
Berthelot,  Marcelin  Pierre  Eugene,  F.RS.    Boulevard 

Saint-Michel,  57,  Paris. 
Bertrand,  Joseph  Louis  Francois,  F.RS.    Paris, 
Brown-Siquard,    Charles    Edouard,    M.D.,    LLD. 

(Cantab.),  F.R.S.     College  de  France,  Rue  Soufflot 
Bunsen,  Robert  Wilhelm  Eberard.    Heidelberg, 
Carus,  J.  Victor.    Leipzig, 
Cayley,    Arthur,    D.C.L,    LLD.     (Dub.^    F.RS. 

Garden  House,  Cambridge. 
Charcot,  J.     Paris, 

Clausius,  Rudolf  Julius  Emmanuel,  F.B.S.    Bonn. 
Dana,  James  Dwight,  LL.D.,  F.RS.     Tale  College, 

New  Haven,  Conn,,  U,  S,  America, 
Daubr^e,  Gabriel  Auguste,  F.RS.     254  Boulevard 

St,  Germain,  Paris, 
DeCandolle,  Alphonse,  F.RS.     Geneva. 
Frankland,  Edward,  M.D.,  D.C.L.,  LLD.,  F.RS. 

The  YewSf  Reigate  Hill,  Reigate. 


1873. 

Mar.  16 

1874. 

Mar.  16 

1875. 
1869. 

MaT.  16 
Mnr.  16 

1869. 
1869. 
1873. 

Mar.  16 
Mar.  16 
Mar.  16 

1883. 
1866. 
1873. 

Mar.  16 
Mar.  16 
Mar.  16 

1869. 

Mar.  16 

1876. 
1886. 

Mar.  16 
Mar.  16 
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Etofollruh  Academig^ 


HONORABT  MEMBEBS-Oon^tnued. 
8EGII0V  OF  8CIEICK— Continued. 

DiteofSleeaoB. 

1876.  Mar.  16   Haeckel,  Ernst.     Jena, 

1864.  Mar.  16   Helmholtz,  Hermann  Lndwig  Ferdinand  Yon,  F.B.8. 

Berlin. 
1884.  Mar.  15    Hermite,  Charles,  F.RS.     2  Ruede  SoHtonne^  Parii. 

1878.  Mar.  15    Hofmann,   August  Wilhelm,   F.RS.     Berlin. 

1879.  Mar.  16   Huggins,  William,  D.C.L.,   LL.D.,   F.RS.     Upper 

Tulse-hill,  London,  S.W. 
1861  Mar.  16    Hjrtl,  KarlJoseph.     Vienna. 

1880.  Mar.  16    Loomis,  Elias.     Yale  CoUegt,  Conn.,  TJ.  S.  America. 
1880.  Mar.  16    Marsh,  O.  C.     Tale  College,  Conn.,  TJ.  S.  America. 
1882.  Mar.  16    Newcomb,  Simon,  F.RS.     Washington. 

1884.  Mar.  16   Nordenskjold,  Baron  Adolf  Erik  de.     Stockholm. 
1878.  Mar.  16    Pasteur,  Louis,  F.Ra     Paris. 

1886.  Mar.  16  Bayleigh,  Bt.  Hon.  John  William,  Lord,  M.A, 
D.C.L.,  LL.D.,  F.R&,  Secretary  of  the  Boyal 
Society.     Terlingplace,  Witham,  Essex. 

1885.  Mar.  16    Sylyester,  James  Joseph,    D.C.L,    LLD.,   F.Ra, 

Oxford. 
1878.  Mar.  16   Thomson,  Sir  William,  LL.D.,  D.C.L.  (Oxon.)  F.R& 

Glasgow. 
1882.  Mar.  16   Virchow,  Budolph,  F.RS.     Berlin. 
1885.  Mar.  16    WUliamson,  Alexander  William,    LL.D.,    F.RS., 

28  Primrose-hiU-Toad,  London,  N.W, 


(One  vacancy,) 


Honorary  MemberB. 
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aSCTIOH  OF  POLITE  LITE£ATirBE  ft  AHTKlinTIES. 

[Limited  to  30  MembeiSi  of  whom  one-half  at  least  must  be  foreigners.] 


Elected  in  the  Department  of  Polite  Literature. 


DatoofElaetlon. 

1869rMar.  16 
1869.  Mar.  16 
1849.  Nov.  80 
1869.  Mar.  16 
1863.  Mar.  16 


Gayangos  y  Arce,  Don  Pascual  de. 
Lassen,  Christian.     Bonn, 
LepsiuSy  Karl  Eichard.    Berlin. 
Mommsen,  Theodor.     Berlin. 
Mlillery  Max,  M.A.    Ostford, 


London, 


Elected  in  Ae  Beipartment  of  Antiquities. 


1869.  Mar. 
1848.  Nov. 
1867.  Mar. 
1841.  Mar. 

1854.  Mar. 
1867.  Mar. 


Benavides,  Don  Antonio.    Madrid. 
Botta,  Paul  Emile.    Paris. 

De  Boesiy  Commendatoie  Giovanni  Battista.    Bome. 
HaUiwell-Phillipps,  James  Orchard,  F.R 8.,  F.8S.  A. 
Lond.  &  Scotland.     Hollingbury  Copse,  Brighton. 
Maury,  Louis  Ferdinand  Alfred.     Paris. 
Yisconti,  Barone  Commendatore  P.  E.    Borne. 


Elected  since  the  union  of  the  two  classes  of  Honorary  Members 
in  this  Section. 


1888.  Mar.  16 
1882.  Mar.  16 
1882.  Mar.  16 

1882.  Mar.  16 

1883.  Mar.  16 

1876.  Mar.  16 

1880.  Mar.  16 
1878.  Mar.  16 
1886.  Mar.  16 

1878.  Mar.  16 


Anderson,  Joseph,  LL.D.    Edinburgh. 

Ascoli,  Graziadio  I.    Milan, 

Bond,  Edward  Augustus,  C.B.,  LL.D.,  Principal 

Librarian  of  the  British  Museum.    London. 
Brugsch-Pascha,  Heinrich.    Berlin. 
Evans,  John,  LLD.,  D.G.L.,  Fellow  and  Treasurer 

Eoyal  Society,  London. 
Franks,  Augustus  Wollaston,  M.A.,  F.RS.,  F.S.A. 

103,  rictoria-street,  London,  8.  W. 
Fick,  F.  G.  August    Oottingen. 
Kern,  H.     Leyden. 
Newman,  Hib  Eminence  John  Henry  Cardinal,  D.D. 

Birmingham. 
Newton,   Gharles,  C.B.,  D.C.L.,  F.S.A.     British 

Museum,  London, 


I 
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HciMTOTf  Menbcn^ 


Dm*  of 
ISTsTMar.  15 

1886.  Mar.  16 
1884.  Mar.  15 
1876.  Mar.  16 
1876.  Mar.  16 

1873.  Mar.  15 
1875.  Mar.  16 

187&  Mar.  16 


Nigra,  His  ExceUency  Cavaliere  Constantino,  Italian 
Minister  to  Roasia.    St,  PeUrsburg. 

Schliemann,  Heinrich,  D.G.L.    Atkau. 

Stephens,  Geoige.     Copenhagen, 

Stokes,  Mai^garet.    Carrig-Breae,  Hcwth^  Co,  DubHn. 

Stubb^  Right  Rev.  WilHam,  D.D.,  Lord  Bishop  of 
Chester.     ChesUr. 

Westwood,  John  Obadiah,  F.&A.     Oxford. 

Whitney,  William  Dudght  Tale  OMege,  Cpmu 
U.S.  Jmeriea. 

Wiadisch,  Ernst    Leijp^. 


(On$  vacancy.) 


SUMMABT. 

life  Mem1)eT8, 

'138 

Annual  Members,     ... 

164 

302 

Honoraiy  Members  (68+6X  ... 

63 

Total, 

366 

Should  aay  enron  or  ondnioiia  be  found  in  thk  list,  wliidi  is  nroed  to 
111  July,  1888,  it  is  raqnestod  tfa»t  notice  thereof  nifty  be  girai  to  the 
flecrslMy  of  the  Aoftdemy.  He  ■bodd  siso  be  informed  of  the  death  of  any 
Member. 


B.  D.  Webb  and  Bon,  PriBtOEi,  74  ▲MMj-etaM^  DnbHn. 


§ljapl  Imjr  g^rateg. 


6ENEEAL  ABSTRACT  OF  THE  ACCOUNTS, 


Ut  April,  1889,  to  Slat  March,  1890. 


IROYAL  IRISH 
OBNESAL  ABSTRACT  OF  THE  ACCOUITr  OF  EEY.  KAXWH 

FOE  TEE  TEAE  ENDD 


RECEIPTS. 


flbncefiram  last  Tear, 
Fbom  PARLIAKENTABT  GRANTS:— 

Vnmppropr%aUd:'^**OliQnait;'    .    .    .    . 

Ptepantion  of  Bcifl&tiile  Beporta,     .    .    . 

li  mry, 

Beaeaiehea  in  oonnezioii  with  Celtio  MSB., 

Pablication  of  ditto, 

Mnaeum, 

Purchaae  of  Treaaure  TtOTe, 

ninatratioii  and  Printing  of  "  Ttanaactiona  " 

and «« Proceedings," 

Opening  the  Academy  in  the  evening, .    . 


TODD  MEMORIAL  FUKD  :— 

Intereet  on  Inyeatmenta,  .    . 


MEMBERS'  PATMENT8:— 

Entrance  Fees, 

Annual  SubscriptioDa, 

Life  Membership  Compoeitiona(tfiMt<Mf  i 
oppotiU), 


„  PUBLICATIONS  SOLD:— 

Tranaactiona, 

Proceedings, 

Book  of  Leinster, 

Leabhar  Breac, 

Leabhar  na  h- Uidhri, 

Book  of  Ballymote, 

Todd  Lectures,  Vol.  II., 

Museum  Catalogue  (invtsied  at  opposite)  • 
Photographs  of  Objecta  in  the  Muaeum,    . 

„  INTEREST  ON  INVESTMENTS:— 

lifeComposition— 21  percent.  ConsoLStock, 
CnnninghAm  Bequest,  2i  per  cent.  Consd. 

Stock, 

Museum  Catalogue — Bank  of  Ireland  Stock 

{invesM  at  oppotiU)^    .    . 
Pecuniary  Premium  fund  —  2f 

Consol.  Stock, .... 


per  cent. 


Annals  of  Ulster— Repayment  by  the  Tzea- 
Bury  of  the  Amount  paid  last  Tear  by 
the  Academy  for  Editing  and  Printing, 


For  Special 
PurpoMt. 


£      t.  d. 
248  10    8 


200 
200 
200 
200 
200 
100 

200 
200 


49  10    0 


162  11     5 


1     8    4 


94  8  10 
7  14  4 
2  13    4 


£2066  11  11 


ForGcDenl 

POZPOMS. 


£    t.    d. 
91     1    8 


600    0    0 


47     5    0 
336    0    0 


40  14 

10     5 

9    9 

6  4 
4     4 

33  12 

7  9 


3  10    3 


96    2    2 


24    7    6 


1210    4    1 


I  certify  that  the  abore  account  ia  coirect,  aoooKdxng  to  the  bat  (^^ 


;ademy. 

CLOSE,  TREASUEER  OF  THE  ROYAL  IRISH  ACADEMY, 
•  OF  MARCH,  1890. 


PAYMENTS. 


FoK  SCIENTIFIC  AND  LITEEABY  PUB- 
POSES:— 


Scientific  Beports, 

Library, ^   .    .    . 

Irish  Scribe,  &c., 

„  (including  Pboto-Litho- 

graphlng  of  Yellow  Book  of  Lecan), 

Museum, 

Treasure  Trove 

**  Transactions  "  and  **  Proceeding,"  .  . 
Opening  the  Academy  in  the  eyening, .  . 
**  Cunningham  Memoirs," 


ESTABLISHMENT  CHABOES  :— 


Salaries, 

Wages  and  liveries, 

Furniture  and  Bepairs, 

Fuel, 

Insurance, 

Stationery, 

Printing  (Miscellaneous), 

Postage, 

Freights,  Incidentals,  and  Contingencies, . 


INVESTMENTS  (CAPITAL)  :- 


Life  Membership 
Coinpositiont,^  . 
Mus.  Catalogue/ . 


Stock 
Bought. 


Description. 


Consol.  Stock, 
Bk.  of  Ir.  Stock, 


Total 
Stock. 


3477 
75 


DETAILS  OF  APPROPRIATED  BALANCE. 


Treasure  Trove,     . 
Cunningham  Fund, 
Pecuniary  Premium  Fund, 
Todd  Memorial  Fund,  . 


.  j^io8  IS    8 

.      X07  5  lo 

Z4  4    6 

.      13J  zo    8 

£36i  i6    8 


Balance  to  Oedit, . 


From  Funds 

appropriated 

tor  Special 

Purposes. 


£    «.    d. 


200  0  0 
200  0  0 
200    0    0 


200 
200 
129 
200 
200 
140 


27  6  0 
8  0  8 


863  16  8 


£2068  12  10 


From  Funds 
available 

for  General 
Purposes. 


£    t.     d. 


116    9     3 


20    8    6 

244  16    6 
8  17    8 


369    0    0 

193  16  11 

9  19    8 

24  11 

8    2 

6    4 

42    6 

17    7 

68  17 


76    4    7 


1196  19    7 


Total  of 
each  Clan. 


£     a.    d. 


2069  19  11 


730    4    7 


36    6    8 


439    1    8 


3264  12    6 


awledge  and  belief.— Maxwbul  H.  Closx,  Trea$urer,  S.LA.-^Ma^  14,  1890. 

iFar  Auditor/  Report  tot  noxt  page. 


AUDITOBS'  BSPORT. 

We  hare  ezainined  the  abore  General  Abetract,  and  oompaied  the  Toachen  lor 
the  detaili  ol  the  seyeral  heada  thereof,  and  find  the  aame  to  be  correct,  leaTing 
a  Balance  to  the  credit  of  the  Academy  of  Four  Hundred  and  Thxrty-nine  Poonda 
One  Shilling  and  Three  Pence. 

The  Treaauier  haa  alio  exhibited  to  us  Certificates  in  respect  of  the 
inrested  Csjn/a/,  showing  that  the  amounts  of  Stock  standing  in  the  name  of 
the  Academy  were  £2663  9«.  9<f.,  Two-and-three-quarteis  per  Cent  Consolidated 
OoTemment  Stock,  being  the  Capital  of  the  "  Cunningham  Fund"  ;  £3477  18*.  Zd. 
Two*and-three-quaiter8  per  Cent.  Consolidated  Groyemment  Stock,  being  Capital 
dniTed  from  Life  Compositions ;  and  £75  10«.  lOd.,  Bank  of  Ireland  Stock. 

Like  Certificates  haye  been  exhibited  to  us  showing  two  sums  amounting 
together  to  £142  2s.  id,.  Consolidated  Goyemmcnt  Stock,  standing  in  the  names  of 
Trustees,  which,  with  the  sum  of  £1209  ISt.  id..  Consolidated  Goyemment  Stock* 
in  the  Court  of  Chancery,  form  the  Inyested  Capital  of  the  «Todd  Memorial  Fund.** 

/«.      :..  ( WILLIAM  FRAZER,  )  ^  ^.^ 

(Signed),  J        ^    .T^«r.a.Arrn™     [AfMors. 


(J.  J.  DIGGES  LATGirCKE, 


Jmi  6,  1890. 


§lj0fpl  Iris^r  ^v^mg. 


GENERAL  ABSTRACT  OF  THE  ACCOUNTS. 


1st  April,  1887,  to  Slit  March,  1888, 


ROYAL    IRISIi 
OBNEBAX  ABSTEACT  OF  THE  ACCOXIIJT  OF  REV.  MAXWEI 

FOE  THE  TEAB  EKDU 


RECEIPTS. 


For  Special 
Puiposet. 


ForG«nenl 


Fbom  PARTJAlffKNTA&Y  GRANTS  :•- 


AppropriaUd: — 
Prepantioii  of  Scientiilc  Repozts,    .    .    . 

library, 

Besearcnes  in  ooonezicm  with  Celtic  M88., 

Pablication  of  ditto, 

Mtueum, 

Pnrchue  of  Treasure  TroTe, 

ninatration  and  Printing  of  "  Tranaaotiona '  * 

and '<  Proceedings," 

Opening  the  Academy  in  the  erening, .    . 

SCIENCE  GRANT:— 

Retamed  by  Grantees, 


TODD  MEMORIAL  FUND  :— 
Interest  on  Inyestmenta,  .    . 


ACADEMY  CENTENARY  FUND  :— 
Balanoe  from, 


MEMBERS'  PAYMENTS:— 

Entrance  Fees, 

Annual  Subscriptions, 

Life  Membership  Compositions  (iuMf^Mf  m 
oppotiU), 

PUBLICATIONS  SOLD:— 


Transactions, 

Proceedings, 

Book  of  Ballymote, 

Todd  Lectures,  Vol.  II., 

Museum  Catalogue  {invested  at  oppoHie), 

INTEREST  ON  INVESTMENTS  :— 


life  Composition — Consol.  Stock,  .  .  . 
Cunningham  Bequest,  New  3  per  cent. 

Stock, 

Museum  Catalogue — Bank  of  Ireland  Stock 

{inveeted  tu  opponte)^ 

Pecuniary  Premium  Fund — New  3  per  cent. 

Stock, 

,  Annals  of  Ulster — Repayment  by  the  Trea- 
sury of  the  Amount  paid  last  Year  by 
the  Academy  for  Editing  and  Printing, 

Account  of  last  year — ^Amount  unaccounted 
for  [see  Auditor's  Report], 


£  t.  d. 


200 
200 
200 
200 
200 
100 

200 
200 


10  0  0 
39  8  6 
34  7  4 


69  6  0 


2  10  6 


74  19  7 

7  7  4 

2  2  8 

258  13  0 


£  9.    d, 
600  0  0 


78  15  0 
306  12  0 


57  8  11 

20  1  3 

55  1  0 

11  6  4 


93  16  2 


0  15  0 


£1998  14  10  1123  10  8 


I  certify  that  the  above  account  is  conect,  according  to  the  bescat'Q 


ADEMY. 

XOSE,  TREA8TTBBS  OF  THE  BOYAL  HUSH  ACADEHT, 

OF  MARCH,  1888. 


PAYMENTS. 


if  bit  SatoUie  from  last  Year, 

PoR  SCIENTIFIC  AND  LITEEAEY  PUB- 
POSES:— 

Sdenttfic  Beports, 

Library, 

Iiuh  Smbe,  &c 

„  (including  Photo-Litho- 

graphing of  Book  of  Ballymote),  .    .    . 

Miueum, 

Treasure  Ttotb 

" Transactions"  and  <*  Proceeding,"  .    . 

Opening  the  Academy  in  the  erening, .    . 

Cunningham  Fund  :— 
Memoirs,  No.  lY., 

Todd  Professorship, 

„   ESTABLISHMENT  CHABGES:— 


Salaries, 

Wages  and  Liveries, 

Fuiniture  and  Bepaxrs, 

Fuel, 

Insurance, 

Stationery,  .^ 

Printing  (Miscellaneous), 

Postage, 

Freights,  Incidentals^  and  Contingencies, . 


Interest  to  Bank  on  Oyerdraft, 
INVESTMENTS  (CAPITAL):— 


le  m 

ompotitioQS, 
iKum  Catalogue, 


Stock 
Bought. 


Dcscnption . 


Conaol.  Stock, 
Bk.  of  Ir.  Stock, 


Total 
Stock. 


4«- 

a 
3 


Annals  of  Ulster,  Editing  and  Printing, 


DETAILS  OF  APPRGPIUATBD  BALANCE. 

Treasure  Trove,     ....  j^6o    9  8 

Cnnningfaam  Fund,        .  8s    6  7 

Pecnniary  Premiam  Fund,    .  9  xx  3 

Todd  Memorial  Fund,  .  96    3  s 

£24%  10    8 


Balance  to  Credit, 


From  Funds 

appropriated 

tor  Special 

Purposes. 


£    9.    d. 
146    4    7 


210 
200 
200 


200  0 

200  0 

62  8 

200  0 

200  0 


28  19    6 
0  18    6 


69    6    0 
9  17  10 


80  12    6 


248  10    8 


£2046  17    7 


From  Funds 
available 

for  General 
Purposes. 


£    t.    d. 
24    2  10 


48  13    8 


17  16  10 


93  11 
2    4 


374    0    0 

223    1    3 

4  11    3 

32  17    6 

8    2 

4    3 

62  16 

18    4 

70  16 


0    6  11 


91     1    8 


Total  of 
each  Class. 


£    «.    d. 
169     7     6 


1664  11     3 


798  11     3 
0    6  11 


79  3  10 

80  12    6 


339  12    4 


1076    7  11  I  3122    6    6 


)dge  and  belief. — Maxwell  H.  Closb,  Trttmnrtr^  MJ,A. 

[For  AudUon'  Report  seo  noxtpa^s. 


10  Royal  Irish  Academy. 

HoNDAT,  Jawa&t  23,  1888. 
Bit.  Db.  Hauohton,  Fjt.8.,  Fresideiit,  in  the  Chair. 

Rev.  Dr.  Gwynn  read  a  Paper  "  On  a  Syriac  MS.  of  the  New 
Testament  in  the  Library  of  the  Earl  of  Crawford." 

Donations  to  the  Library  were  annoTmced,  and  thanks  were  Totcd 
to  the  Donors. 

The  following  Science  Grants,  recommended  by  the  Conncil,  weie 
confirmed: — 

£10  to  Mr.  R.  Lloyd  Fraeger,  for  the  investigation  of  the  Post- 
tertiary  Estuarine  Deposits  of  the  North  of  Ireland. 

£20  to  Mr.  W.  J.  Knowles,  to  investigate  the  Prehistoric  RemaiiiR 
of  the  Sand  Hills  of  the  Coast  of  the  Northern  Counties. 

£15  (additional)  to  Professor  O'Reilly,  for  investigating  the 
Chemical  Constitution  of  the  Cambrian  Rocks  of  Bray. 

Read  Letter  from  the  Rector  of  the  University  of  Bologna,  aakmg 
the  Academy  to  send  a  Representative  to  be  present  at  the  celebra- 
tion of  the  completion  of  the  Eighth  Century  of  the  XlDiTersity'ft 
existence. 

It  was  proposed  by  the  Rev.  J.  H.  JeUett,  d.d.,  Provost  of  Trinity 
College,  Dublin,  seconded  by  Mr.  J.  T.  Gilbert,  and  resolved— 

"  That  the  President  be  requested  to  act  as  Representative  of  the 
Royal  Irish  Academy  at  the  celebration  of  the  completion  of  the 
Eighth  Century  of  the  existence  of  the  University  of  Bologna." 

Mr.  J.  T.  Gilbert  moved  and  Mr.  W.  J.  Doherty  seconded  the 
following,  which  was  passed : — 

<'  That,  as  the  Pour  Yolumes  in  the  Irish  Language,  issued  by  the 
Academy,  are  not  accompanied  by  English  versions,  and  as  their  con- 
tents are  consequently  unavailable  to  the  public,  the  Council  be 
recommended  to  consider  the  matter,  and  report  to  the  Academy,  at 
its  next  Stated  Meeting,  on  the  practicability  of  procuring  and 
publishing  translations  of  these  books  by  means  of  the  £400  Toted 
annually  to  the  Academy  by  the  House  of  Conmions  for  works  on 
Irish  MSS. ;  and  also  whether,  for  this  object,  allocations  could  be 
made  from  the  interest  of  the  Cunningham  Pund,  now  at  the  disposal 
of  the  Academy." 
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HoKDAT,  Pebbvast  13,  1888. 
BxY.  Db.  Haughton,  F.B.8.,  President,  in  the  Chair. 

Mr.  John  Mnlhall  signed  the  Boll,  and  was  admitted  a  Hemher  of 
the  Academy. 

The  Most  Rev.  Bishop  John  Healy,  n.n.,  ll.d.  ;  Eichard  C.  W. 
Hill ;  Key.  David  B.  Mulcahy,  p.p.  ;  Bohert  E.  Scharff,  b.sc.,  ph.d.  ; 
and  George  Walpole,  were  elected  Members  of  the  Academy. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  following  Science  grant,  recommended  by  the  Council,  waa 
confirmed: — 

£50  to  Professor  Haddon,  to  assist  him  in  the  investigation  of 
Coral  Beefs. 


Monday,  Fbbbuabt  27,  1888. 
Bbv.  Db.  Hauohtok,  f.b.8.,  President,  in  the  Chair. 

Mr.  Bichard  C.  W.  Hill  signed  the  BoU,  and  was  admitted  a 
Member  of  the  Academy. 

The  following  Science  grants,  recommended  by  the  Council,  were 
confirmed : — 

£10  to  Colonel  W.  G.  Wood-Martin,  in  aid  of  the  Exploration  of 
the  newly-discovered  Crannog  Site  in  the  County  of  Meath. 

£60  to  a  Committee  consisting  of  Bev.  W.  S.  Green,  Mr.  J.  Wright, 
Dr.  C.  B.  Ball,  and  Dr.  £.  P.  Wright,  to  continue  the  Deep  Sea 
Investigations  to  the  1000  fathom  depth  off  the  South  Coast  of 
Ireland. 

On  the  Motion  of  Viscount  Gough,  seconded  by  Mr.  Justice  O'Hagan, 
it  was  resolved  that 

''  The  Academy  desires  to  place  on  record  its  deep  sense  of  the 
great  loss  which  it  has  sustained  by  the  decease  of  the  Bev.  Dr.  J.  H. 
Jellett,  Provost  of  Trinity  College,  who  had  been  for  nearly  forty-seven 
years  one  of  its  Members,  and  during  which  period  he  had  taken  a  very 
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active  part  in  the  direction  of  its  aAuxB,  as  Member  and  Secretaij  of 
its  Council,  and  for  more  than  four  years  as  its  President. 

**  By  bis  death  Science  has  lost  one  who  took  a  foremost  position 
in  its  ranks,  and  who  had  therein  achieved  a  very  hi^  reputation. 

<*The  Academy  tenders  to  Mrs.  Jellett  and  the  members  of  her 
family  its  sincerest  sympathy  in  their  bereayement." 

The  Academy,  as  a  mark  of  respect,  then  adjourned. 


Fbidit,  Mabch  16,  1888. 

Bby.  Db.  Havohtov,  F.n.s.,  President,  in  the  Chair. 

Dr.  Robert  Scharff  signed  the  Roll,  and  was  admitted  a  Member 
of  the  Academy. 

The  President  declared  the  Ballot  open  for  the  Election  of  the 
President  and  Council  for  the  year  1888-9,  and  appointed  Mr.  J.  R. 
Garstin  and  Mr.  J.  F.  Lombard  Scrutineers. 

The  President  declared  the  Ballot  open  for  the  Election  ot  an 
Honorary  Member,  and  appointed  the  Treasurer  and  Secretary 
Scrutineers. 

The  Secretary  of  Council  read  the  following 

RXPOBT  OF  THS  COUFCIL  FOB  THB  YeAB  1887--88. 

Since  the  date  of  the  last  Report  of  the  Council  the  following 
parts  of  the  jyansaetums  have  been  published: — 

Yol.  zziXi 

Part  1.  ''On  the  Plane  Sections  of  the  Cylindroid,  being  the 
Seventh  Memoir  on  the  Theory  of  Screws.*'  By  Sir  Robert  S.  Ball, 
LL.n.,  F.B.S.,  Royal  Astronomer  of  Ireland. 

Part  2.  "  On  the  Ogam  Monument  at  Eilcolman."  By  the  Right 
Rev.  Charles  Graves,  i>.d.,  Bishop  of  Limerick. 
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Cunningham  MemoirB, 

No.  IT.  ''  Dynamics  and  Modem  Geometry,  a  New  Chapter  in 
the  Theory  of  Screws."  By  Sir  Eobert  S.  Ball,  LL.D.y  F.&.8.,  Eoyal 
Astronomer  of  Ireland. 

Also  ''A  List  of  the  Papers  published  in  the  TVanMetiom, 
Cunningham  Memoirs,  and  Irish  Manuscript  8sriss  (4to)  between 
the  Years  1786  and  1886;  with  an  Appendix  giying  the  Names  of 
the  Officers  of  the  Academy  from  1785  to  1887,  and  of  those  to 
whom  the  Academy's  Cunningham  Gold  Medals  have  been  awarded." 

Of  the  Proceedings,  Part  6  of  vol.  iy.  (Second  Series),  containing 
Papers  on  Science,  and  Part  8  of  vol.  ii.  (Second  Series),  containing 
Papers  on  Polite  Literature  and  Antiquities,  were  published  in 
January,  1888. 

La  the  Todd  Lecture  Series,  vol.  ii.,  ''The  Passions  and  Homilies 
from  the  Zeahhar  Breaei  Text,  Translation,  and  Glossary."  By 
Bobert  Atkinson,  k.a.,  ll.d. 

In  the  Department  of  Science  the  Contributors  are: — ^Mr. 
Morgan  W.  Crofton ;  Sir  Bobert  Ball ;  Mr.  Y.  Ball ;  Dr.  Cunningham ; 
Dr.  Brooks ;  Mr.  Gore ;  Mr.  Burton ;  Dr.  Bennett ;  Mr.  H.  Hennessy ; 
Dr.  Tarleton ;  Mr.  Haddon ;  Mr.  Alexander ;  and  Mr.  Thomson. 

In  the  Department  of  Polite  Literature  and  Antiquities: — The 
Bishop  of  Limerick;  Dr.  Prazer;  Rev.  P.  A.  Torke;  Rev.  Dr.  Gwynn. 

The  following  Grants  in  aid  of  the  Preparation  of  Scientific 
Reports  have  been  sanctioned  by  the  Academy: — 

£10  to  the  Rev.  T.  E.  Espin,  to  assLst  him  in  his  revision  of 
Birmingham's  Red  Star  Catalogue. 

£10  to  Mr.  Richard  P.  Yowell,  for  a  Report  on  the  Flora  of  the 
Shores  and  Neighbourhood  of  Loughs  Corrib  and  Mask. 

£25  to  Professor  J.  P.  O'Reilly,  as  an  additional  grant  for  a 
Report  on  the  Constitution  of  certain  Cambrian  Rocks. 

£10  to  Mr.  R.  Lloyd  Praeger,  for  the  investigation  of  the  Post* 
tertiary  Estuarine  Deposits  of  the  North  of  Ireland. 

£20  to  Mr.  W.  J.  Knowles,  to  investigate  the  Prehistoric  Remains 
of  the  Sand  Hills  of  the  Coast  of  the  Northern  Counties  of  Ireland. 

£15  (additional)  to  Professor  O'Reilly,  for  investigating  the 
Chemical  Constitution  of  the  Cambrian  Rocks  of  Bray< 
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£50  to  Professor  Haddon,  to  assist  him  in  the  inrestigatioiL  of 
Coral  Beefs. 

£10  to  Colonel  W.  G.  Wood-Hartin,  in  aid  of  the  Exploration  of 
the  newly-discovered  Crannog  Site  in  the  county  of  Heath. 

£60  to  a  Committee  consisting  of  Bev.  W.  S.  Green,  Mr.  J. 
Wright,  Dr.  C.  B.  Ball,  and  Dr.  E.  P.  Wright,  to  continue  the 
Deep  Sea  investigations  to  the  1000  fathom  depth  off  the  South 
Coast  of  Ireland. 

In  the  past  year  the  study  of  Celtic  has  been  adyanced  by 
the  publication  of  the  Lectures  of  the  Todd  Professor,  during  his 
tenure  of  office  in  the  years  1885-1887.  As  his  successor  in  this 
office,  the  Bey.  Dr.  McCarthy  has  been  appointed,  and  he  will,  it  is 
hoped,  deliver  his  first  series  of  Lectures  during  the  incoming 
Academic  year. 

The  Council  have  to  regret  that  more  progress  has  not  been  made 
with  the  Annals  of  VUter,  of  which  the  first  volume,  however,  is 
now  available  to  the  public,  having  been  issued  by  the  Stationezy 
Office. 

On  a  motion  of  Mr.  Gilbert,  it  was  referred  to  the  Council  to  pre- 
pare a  Beport  in  expression  of  their  opinion  as  to  the  practicability  of 
attempting  to  obtain  translations  of  the  Facsimiles  of  Irish  MS8., 
already  published  by  the  Academy ;  but  the  Council,  after  consider- 
ing the  subject,  felt  that  it  was  too  important  to  be  hurried  over  in 
the  end  of  the  Council  session,  and  therefore  recommend  the  comple- 
tion of  the  inquiry  to  the  incoming  Council. 

Amongst  the  numerous  additions  to  the  Library  made  during  the 
past  year  are — a  large  series  of  publications  presented  by  the  trustees 
of  the  British  Museum;  a  number  of  volumes  from  the  Natural 
History  Department  of  the  British  Museum,  South  Kensington; 
Catalogue  of  the  Medusas  of  the  Australian  Seas,  &c.,  presented  by  the 
trustees  of  the  Australian  Museum,  ftc. 

During  the  past  year  several  objects,  some  of  considerable  anti- 
quarian interest,  have  been  added  to  the  collection  of  the  Museum. 
They  comprise  implements  of  bronze,  wood,  stone ;  portion  of  a  bell 
shrine  with  leather  case ;  a  unique  gilt  bronze  ornament,  found  in 
the  Co.  Antrim ;  an  ancient  bottle  and  leather  purse,  Co.  Mayo ;  and 
an  iron  cauldron  of  remarkable  workmanship,  found  near  a  crannog 
in  the  Co.  Cavan. 
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The  following  Ordinary  Members  have  been  elected  since  the  16th 
March,  1887  :— 

1.  Eichard  A.  Oray,  c.e. 

2.  James  C.  S.  Green,  ic.b. 

3.  Most  Eev.  Bishop  Healy,  n.n.,  ll.d. 

4.  Richard  C.  W.  Hai. 

5.  Seaton  F.  Milligan. 

6.  Rev.  David  B.  Mulcahy,  p.p. 

7.  John  MulhalL 

8.  A.  R.  Nichols,  b.a. 

9.  Rev.  Francis  O'Brien,  p.p. 

10.  Hngh  Robinson. 

11.  Robert  F.  ScharflP,  b.8C.,  ph.d. 

12.  James  C.  Semple. 

13.  George  Walpolr. 

14.  Rev.  Patrick  A.  Yorke. 

We  have  lost  by  death,  within  the  year,  twelve  Members : — 

1.  Thomas  Baldwin,  elected  June  24,  1872. 

2.  Sir  John  Barrington,  d.l.,  elected  May  14,  1866. 

3.  John  A.  Blake,  m.p.,  elected  January  10,  1876. 

4.  Yery  Rev.  Canon  Ulick  J.  Bourke,  p.p.,  elected  January  9, 

W71. 

5.  Right  Hon.  Lord  Clermont,  n.L.,  elected  January  11,  1841. 

6.  Denis  Crofton,  b.a.,  elected  August  24th,  1857. 

7.  Rev.  John  Hewitt  Jellett,  n.n..  Provost  of  Trinity  College, 

Dublin,  elected  April  12,  1841. 

8.  Charles  Croker  King,  k.d.,  elected  June  8,  1845. 

9.  Right  Hon.  James  Anthony  Lawson,  ll.d.,  d.c.l.,  elected 

May  11,  1857. 

10.  George  Woods  Maunsell,  k.a.,  d.l.,  elected  January  9,  1871. 

11.  Yery  Rev.  Canon  John  O'Rorke,  p.p.,  elected  June  11,  1866. 
-     12.  Lieutenant-General  William  J.  Smythe,  f.b.s.,  elected  April 

14,  1873. 
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We  haye  also  lost,  by  death,  one  Honorary  Member  in  the  Seetum 
of  Polite  Litetatare  and  Antiquities : — 

Sir  Henry  James  Sumner  Maine,  ll.d.,  k.cs.i.,  F.n.8. 

Among  the  foregoing,  Mr.  D.  Crofton  published  in  our  liwuaeUonM 
and  Proceedings  seyeral  Papers,  the  titles  of  which  (givoi  below) 
suiBoiently  indicate  the  nature  of  his  studies,  though  they  suggest 
rather  than  display  his  power  of  grappling  with  the  difficultiea  of 
Oriental  writings,  leaving  it  to  be  regretted  that  more  contmuoos 
efforts  in  a  similar  direction  should  not  have  afforded  better  oppor- 
tunities of  fully  judging  his  manifold  attainments. 

The  following  is  a  list  of  the  Papers  by  Mr.  D.  Crofton : — 

«  On  the  Collation  of  a  MS.  of  the  Bhagayad-Gtta.** 

«0n  Tettiget  of  Ancient  Human  Habitations  in  Poole's  Cayern,  Deibj- 

shii«." 
*'  On  a  Coincidence  between  a  Babylonisn  Cuneifonn  Inscr^tion  of  Kebu- 

chadnezsar  and  a  Passage  in  the  Book  of  Daniel." 
"  On  the  Brick  Inscribed  in  Archaic  Characters  in  the  Musenm  of  Trinity 

CoUege,  Dublin." 
"ITpon  a  Sculptured  Slab  from  NinoTeh,  with  a  Cuneiform  InscriptioQ,  aft 

Trinity  College,  Dublin." 

The  Academy  has  sustained  a  yery  deep  loss  in  the  death  of  the 
Rey.  Dr.  Jellett,  the  late  Proyost  of  Trinity  College.  His  name  was 
a  household  word  among  us.  In  how  honourable  an  estimation  he 
was  held  by  the  Academy,  his  election  as  President  during  the  yeaiv 
1869-1874  will  show.  The  Academy  also  appreciated  his  sterling 
worth  by  conferring  on  him  its  Chinningham  Gold  Medal  in  1851. 
And  Dr.  Jellett  reciprocated  the  esteem  of  the  Academy  by  a  loyal 
adhesion  to  it  throughout  his  career.  It  is  worth  note  that  all 
his  Papers,  not  published  in  book  form^  were  read  before  the 
Academy,  and  appeared  in  its  Proeeedingi. 

His  principal  mathematical  work  was  a  treatise  on  the  Cdkuhu  of 
VariatumSy  published  in  1 850.  This  yaluable  treatise  furnished  a  lucid 
account  of  the  researches  of  Continental  mathematicians  on  the  subject* 
and  remoyed  many  of  the  difficulties  and  obscurities  connected  with  this 
branch  of  science,  especially  those  attaching  to  it  in  the  writings  of  its 
great  inventor,  Lagrange.  The  treatise  on  the  Caleulus  of  Variaiiotu 
exhibits,  in  a  remarkable  manner,  the  extreme  clearness  of  thought 
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which  was  the  most  striking  characteristic  of  the  intellect  of  Dr. 
Jellett^  Among  his  other  mathematical  publications  may  be  especially 
mentioned  those  relating  to  inextensible  surfaces,  as  of  great  interest 
and  yalue ;  as  also  his  book  on  Friotum,  which  was  published  in  1872 ; 
but  probably  a  surer  foundation  for  his  scientific  reputation  will 
be  found  in  his  invention  of  the  beautiful  and  delicate  instrument 
called  the  Double-plane  Analyser,  and  in  his  application,  by  means  of 
this  instrument,  of  the  properties  of  polarized  light  to  the  investiga- 
tion of  the  difficult  and  unsolved  problem  of  the  nature  of  chemical 
union.  The  science  of  cheiftistry,  viewed  from  the  standpoint  of 
mathematical  physics,  is  yet  in  its  infancy,  and  to  trace  the  connexion 
between  the  chemical  properties  of  matter  and  its  primary  qualities 
must  be  the  work  of  some  Newton  of  the  future ;  but  of  those  who 
have  striven  to  clear  the  way  for  the  final  discovery,  there  is  probably 
none  who  has  made  a  more  original  and  successful  attempt  than  Dr. 
Jellett.  The  investigations  described  in  his  Paper  on  Chemical  Optics, 
in  which  the  properties  of  polarized  light  are  employed  to  discover  the 
nature  and  laws  of  chemical  equilibrium,  exhibit  a  remarkable  union 
of  theoretical  and  experimental  skill. 

It  does  not  come  within  the  scope  of  this  notice  to  treat  of 
Dr.  Jellett's  theological  writings,  which,  of  course,  could  not  be  left 
out  of  consideration  in  any  complete  estimation  of  the  labours  of  the 
late  Provost.  As  a  speaker,  however,  it  may  be  said  that  he  never 
addressed  an  audience  without  making  a  deep  impression  by  his  lucid 
statement  and  logical  enchainment  of  the  reasons  that  guided  him 
to  a  decision  on  any  disputed  point ;  his  earnest  manner,  outspoken 
without  bitterness,  his  quiet,  yet  forcible  oratory,  always  rivetted  the 
attention  of  his  hearers ;  but  it  was,  above  all,  his  transparent  truth- 
fulness that  was  his  highest  charm  ;  nor  can  greater  praise  be  given  to 
a  man  placed  in  a  position  of  responsibility  and  authority  than  this — 
which  can  assuredly  be  said  of  Dr.  Jellett — ^that,  alike,  his  supporters 
and  his  opponents  felt  and  acknowledged  him  to  be  always  and  in 
all  things  a  man  of  absolute  integrity. 

Appended  is  a  list  of  Dr.  Jellett's  Papers  in  the  Academy. 

Papers  published  in  the  Dramaetuma : — 

'<  On  the  Equilibritun  and  Motion  of  an  Elastic  Solid.'* 
«  On  the  PropertieB  of  Ineztenrible  Surfaoes." 
''fieaearohes  in  Chemical  Optica." 

B.I.A.  MINVTB8,  SSSSXON  18S7-8.  [2] 
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F^en  pahlulied  in  the  IVvMiiMf*; — 

**  A  Koto  OB  8oiM  K«v  FimwitiM  of  Smfteei  of  tlie  Sacond  Order. ^ 

•  •  Ob  the  Bqafifaon  or  MolioB  of  a  Moleeolar  8 jiteai.*' 

"  Ob  the  Pnpstifli  of  laataBsblo  Sin&Mi.'' 

•*0b  tkt  Effect  of  tibtlntanal  Fluidity  of  dMSvtb  ob  tlwLeBSth  of  tlie 

*' Ob  the  BeflonoB  sad  BebwtioB  of  Felariied  lisH*' 

*'  Ob  a  Kev  Aaelynig  Prim.'* 

•«OBa Kev OpCieel  Seechaiouietei.** 

'*  Ob  a  Fnid  poMeeu^  Opyoeito  Bolaluf  j  Pows  sor  Baje  at  Oppoeite 

Xbde  of  the  Speolnui.*' 
"Ob  aa  OpCieel  Method,  hj  aeaae  of  whieh  the  Ponnatiim  of  Definite 

Chemiral  Comwmode  oiay  be  ib  oertein  eaiee  DetenniDed.*' 
**  Ob  Optieel  Seecfaaionoetiy,  with  epedel  nfeRDoe  to  an  Knmmatinn  of 

eone  Sperinwme  of  Soger  Beet  grown  in  Irehmd.** 
*'  A  further  Co—mnifatiiin  ob  Optical  Saecharometrj,  with  spedal  ref*- 

icBoe  to  the  Soger  Beets  grown  in  Ireland  in  the  yeer  1872.** 
"  On  the  qneetioB  of  Chemieel  Eqioilihrinm.'* 
'*  Ob  die  CheBdeel  Changee  whieh  tshe  place  ia  the  Potato  duiiBg  the  Pro- 

greie  of  the  Dieeaee.*' 

The  Bepoit  was  adopted. 

On  the  motion  of  the  Secretary  of  the  Academy,  seconded  bj  Dr. 
J.  T.  Banks,  By-Law  6  of  Chapter  IX.  was  suspended  (for  the  pur- 
pose of  the  reading  of  Papers  and  the  admission  of  Visitors). 

Professor  Conningham,  icn.,  read  a  Paper  ''  On  the  Orowth  of  the 
Brain  dnring  Childhood  and  Adolescence;  with  some  Obserrations 
npon  Cranio-cerebral  Topography,  ninstrated  by  a  Series  of  Models 
of  the  Human  Brain  tii  $ituJ^ 

By  permission  of  the  Academy,  Professor  Alexander  read  a  Paper 
by  Mr.  A.  W.  Thomson  and  himself  '*0n  Two-nosed  Catenaries, 
and  their  Application  to  the  Design  of  Segmental  Arches." 

The  following  letter  was  read : — 

"  pBOTosr's  HOUSB, 

''2nd  March,  1888. 
«  DiAx  Dr.  Wbioht, 

"  I  write  on  behalf  of  my  mother  and  myself  to  return  our 
sincere  thanks  to  the  Boyal  Irish  Academy  for  the  kind  resolution 
passed  by  them  on  the  27th  ult.  Kind  and  generous  as  the  resolution 
is,  it  is  doubly  valuable  and  oomfortmg  to  us  wben  coming  from  the 
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Boyal  Irisli  Academy,  with  whom  my  dear  father  was  so  long  and  so 
intimately  connected. 

"  I  beg  to  Tetnm  onr  heartfelt  thanks. 

"  Very  tmly  yours, 

"  E.  P.  WeIOHT,  M.D.,  '*  W.  M.  JSLLXTT. 

**  Secretary,  Boyal  Irtih  AeaiemyV 

The  President,  on  the  Beport  of  the  Scrutineers,  declared  the 
following  duly  elected  as  President  and  Council  for  the  ensuing 
year: — 

PsssiDEirr. 
Bet.  Savuu  Hattghtoit,  m.i>.,  v.b.s.,  s.7.t.c.d. 

Council. 
Committee  of  Seienee. 

J.  P.  O'Eeilly,  ce. 
John  Casey,  LL.n.,  7.n.u.i.,  v.b.s. 
George  Sigerson,  m.d.,  f.b.u.i. 
Charles  B.  C.  Tichbome,  ll.d. 
Sir  Bobert  Kane,  LL.n.,  7.B.S. 
Edward  Perceval  "Wright,  m.d. 
Sir  Bobert.  S.  Ball,  LL.n.,  7.b.s. 

Y.  Ball,  M.A.,  7.B.S. 

F.  A.  Tarleton,  ll.i>.,  v.t.o.b. 

Daniel  J.  Cunningham,  x.n. 

Benjamin  Williamson,  h.a.,  r.B.s.,  f.t.c.d. 

Committee  of  Polite  Literature  and  Antiquities. 

Bobert  Atkinson,  ll.i>. 

Bev.  Maxwell  H.  Close,  h.a. 

John  Kells  Ingram,  LL.n.,  8.7.T.c.n. 

William  Frazer,  v.b.c.8.i. 

David  B.  Pigot,  u.k. 

Bight  Hon.  Sir  Patrick  J.  Keenan,  c.b.,  x.c.H.ft. 

P.  W.  Joyce,  L1.D. 

John  B.  Oarstin,  h.a.,  f.s.a. 

Hon.  Mr.  Justice  CHagan,  h.a. 

John  T.  Gilbert,  f.s.a. 

[a*] 
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The  PreBidenti  on  the  report  of  the  Scmtmeers,  dedaied  Dr. 
Joseph  Anderson  dnly  elected  an  Honorary  Member  of  the  Aeademj, 
in  the  section  of  Polite  Literature  and  Antiquities. 

The  President  then  declared  the  Ballot  open  for  the  election  of 
Officers,  and  appointed  Dr.  La  Touche  and  Dr.  Sigerson  ScrutineerB. 

Donations  to  the  Library  were  announced,  and  thanks  were  yeted 
to  the  Donors. 

A  portrait  of  the  late  Dr.  B.  B.  Madden  was  presented  to  the 
Academy  by  his  son.  Dr.  Thomas  More  Madden. 

It  was  moTod  by  Dr.  W.  Frazer,  seconded  by  Dr.  J.  K.  Ingnan, 
and  Besolved — 

^'That  the  special  thanks  of  the  Academy  are  hereby  given  to 
Dr.  T.  M.  Madden  for  his  donation  of  the  portrait  of  his  father,  the 
late  Dr.  B.  B.  Madden." 

The  President,  on  the  Beport  of  the  Scmtineers,  declared  the  fol« 
lowing  duly  elected  Officers  for  the  ensuing  year : — 

Tbsasubsb — Bey.  M.  H.  Close,  h.a. 

Skcbktabt — Ed.  Perceval  Wright,  h.i>. 

Sbcrbtaby  07  THE  CouHGiL — ^Bobcrt  Atkinson,  ll j>. 

Sbcretabt  07  FoHsioir  GoBBSSPoimxircE — Joseph  P.  O'Beilly,  cb. 

LiBBABiAV^ John  T.  Gilbert^  7.S.A. 

Clxrk  07  THX  Agadbmt — Bobert  Macalister,  ll.b. 

The  President,  under  his  hand  and  seal,  appointed  the  following 
Vice-Presidents  for  the  ensuing  year : — 
Professor  J.  P.  O'Beilly,  c.b. 
Bight  Hon.  Sir  Patrick  J.  Eeenan,  c.b.,  x.cM.e. 
Hon.  Mr.  Justice  O'Hagan,  m.a. 
Professor  B.  Williamson,  h.a.,  7.b.s.,  7.T.o.n. 
The  Academy  then  adjourned. 


Special  Mbbtdto. 
Wbditbsdat,  Mabch  28,  1888. 
Bbv.  Db.  Hattohtob,  7.B.S.,  President,  in  the  Chair. 
The  following  Becommendation  was   brought  down   from  the 
Council,  in  reference  to  the  funded  property  of  the  Academy:— 
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"  Besolyed,  that  it  be  reoommended  to  the  Academy  to  assent  to  the 
propoeal  of  the  Chancellor  of  the  Exchequer,  relatiTe  to  the  transfer 
of  the  funds  of  the  Academy  (£4005),  now  in  the  New  Three  per 
Cents.,  to  the  Two-and-three-quarters  per  Cents.,  and  to  give  assent 
to  the  proposal  to  transfer  the  f  ands  (£3290)  now  in  Consols  likewise." 

The  Becommendation  was  approTed  and  adopted. 


MoKDAT,  Afbil  9,  1888. 
Ext.  Dn.  Hattohton,  f.b.s.,  President,  in  the  Chair. 

Mr.  George  Walpole  signed  the  Boll,  and  was  admitted  a  Member 
of  the  Academy. 

Mr.  (George  D.  Burtchaell,  m.a.,  ll.b.,  and  Mr.  Edward  M. 
Sellors,  H.A.,  were  elected  Members  of  the  Academy. 

The  Secretary  read  a  Paper  by  Mr.  J.  E.  GK>re,  f.a.a.s.,  ^'  On  the 
Yariable  Star  ft,  Cephei." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


MoirnAT,  Apsn.  23,  1888. 
Bet.  Db.  Hauoetoit,  r.B.s.,  President,  in  the  Chair. 

Mr.  0.  D.  Burtchaell  and  Mr.  E.  M.  Sellors  signed  the  BoU,  and 
were  admitted  Members  of  the  Academy. 

Sir  Patrick  Keenan,  Vice-President,  took  the  Chair  while  the 
President  read  a  Paper  "  On  Geometrical  Illustrations  of  Newlands' 
and  Mendelejeff's  Periodic  Law  of  the  Atomic  Weights  of  the 
Chemical  Elements.  Part  I.  Hydrogen,  and  the  Pirst  and  Second 
Periods  following  it— 1.  The  Carbon  Period;  2.  The  Silicon  Period." 

The  President  having  resumed  the  Chair, 

Professor  Haddon,  h.a.,  read  a  Paper  entitled  '*  Contributions 
towards  a  Beyision  of  the  British  Actinise."    Part  I. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  Bey.  Dr.  Haughton,  f.b.s.,  President,  was  elected  a  Bepresen- 
tative  of  the  Boyal  Irish  Academy  on  the  Board  of  Visitors  of  the 
Museum  of  Science  and  Art,  Dublin,  in  the  room  of  the  late  Bey. 
Dr.  Jellett. 
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ICoHSAT,  l£iT  14,  1888. 
BxT.  Db.  HiuoHTOir,  t.h.8.,  President,  in  the  Chair. 

Mr.  James  A.  Mahony  was  elected  a  Member  of  the  Academy. 

Dr.  Atkinson,  on  behalf  of  the  Sabscribers,  presented  to  the 
Academy  a  Portrait,  by  Miss  Sarah  Purser,  of  the  late  Sir  Samnel 
Fergoson,  President  of  the  Academy.  The  Plresident,  on  behalf  of 
the  Academy;  accepted  the  same. 

Dr.  Tarleton  took  the  Chair  while  the  President  read  a  Paper  ''  On 
Oeometrical  Illustrations  of  Newlands'  and  Mendelejeff's  Periodic 
Law  of  the  Atomic  Weights  of  the  Chemical  Elements.  Part  IL 
The  Third  and  Fourth  Periods— 3.  The  Titanium  Period;  4.  The 
Germanium  Period." 

The  President  having  resumed  the  Chair— 

The  Secretary  read  a  Paper  by  Dr.  C.  O.  Young  ''  On  the  Habits 
and  Anatomy  of  Opitthoeomui  eriitattuJ* 

Dr.  Frazer  read  some  Notes  on  Testoons  of  Henry  YiJJL.,  wi^ 
details  of  an  imdescribed  Testoon  of  the  Bristol  mint,  coined  by 
Thomas  Sharington. 

Dr.  Frazer  read  some  Notes  on  a  Powder  Flask  referable  to  the 
time  of  James  I.,  with  Celtic  ornamentation. 

Professor  Cunningham,  h.b.,  exhibited  some  additional  Models 
illustrative  of  Brain  Growth. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  following  letter  was  read : — 

<*  EoTAL  IjrsirruTioir,  Eddtbitsoh, 
"  Deak  Sib,  "  ApHl  26M,  1888. 

«  Li  acknowledging  receipt  of  your  letter  accompanying 
the  Diploma  of  Membership,  permit  me  to  express  my  sense  of  the 
very  high  honour  the  Boyal  Irish  Academy  has  done  me  in  electing 
me  one  of  its  Honorary  Members  in  the  Department  of  Polite 
Literature  and  Antiquities — an  honour  which  I  appreciate  the  more 
highly  as  coming  from  the  Academy  which  has  done,  and  is  doing,  so 
much  to  revive  and  foster  the  widening  interest  in  Celtic  Literature 
and  Celtio  Antiquities. 

'<  I  am,  dear  Sir, 

"  Yours  very  truly, 

**  E.  Pbrcxval  WsieHT,  '*  Joseph  Andebsoh. 

**  Secretary^  Boyal  IrM  Aeadnny.^* 
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MoKDATy  Mat  28,  1888. 

Bight  Hok.  Sn  Patsick  J.  Ksbvan,  c.b.,  K.c.M.a.,  Yice-Fresident, 
in  the  Chair. 

Bonatioiu  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


MOKDAT,  JUKS  11,   1888. 
Pbofbssoh  J.  P.  O'Eehxt,  Yice-President,  in  the  Chair. 

The  Secretary  read  for  the  Key.  T.  E.  Espin  '<  A  New  Edition  of 
Birmingham's  Bed  Star  Catalogae." 

By  permission  of  the  Academy,  Mr.  W.  F.  Wakeman  read  a  Paper 
'<  On  the  <  Bullan,'  or  Bock  Basin  in  Ireland." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  following  Science  Grants,  recommended  by  the  Council,  were 
confirmed: — 

£20  to  Mr.  Joly,  for  an  investigation  of  the  Melting  Points  and 
Thermal  Expansions  of  Minerals. 

£10  to  a  Committee,  consisting  of  Prof.  O.  F.  Fitz  Gerald,  f.b.s.  ; 
Prof.  W.  J.  Sollas,  and  Mr.  Smeeth,  for  the  purposes  of  investigating 
the  Electrical  Besistance  of  Crystals. 

The  Treasurer  read,  in  accordance  with  By-Law  3,  Chapter  m., 
the  List  of  Members  in  arrear. 


MoNDAT,  Juke  25,  1888. 
PsoFESsoB  J.  P.  O'BxiLLT,  Yice-President,  in  the  Chair. 

Sir  George  Porter,  h.b.  ;  Bev.  Leonard  G.  Ha6s6 ;  and  Dr.  John 
Lentaigne  signed  the  Boll,  and  were  admitted  Members  of  the  Academy. 

Mr.  Edward  H.  Earl,  Mr.  Wesley  W.  Wilson,  and  Mr.  William  E. 
Wilson  were  elected  Members  of  the  Academy. 

Dr.  Frazer  called  attention  to  the  manufacture  of  Spurious  Antiqui- 
ties in  the  City  of  Dublin. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 
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HoHBATy   NOTOCBEB    12,    1888. 

Bit.  Ds.  Hauortoit,  f.b.8.,  Pt^aid^t,  in  the  Chair. 

The  Secretary  read  a  Paper  hy  Sir  Bobert  S.  Ball,  LL.D.y  v.ilb., 
''Eighth  Memoir  on  the  Theory  of  Screws,  showing  how  Plane 
Oeometry  ninstrates  General  Problems  in  the  Dynamics  of  a  Bigii 
Body,  with  Three  Degrees  of  Freedom." 

The  Secretary  read  a  Paper  by  Lientenant-Colonel  W.  Q.  Wood- 
Martin,  '^  Beport  on  an  Exploration  of  a  Crannog  Site  in  Meath." 

The  following  were  exhibited : — 

Two  Casts  of  Scottish  Antiquities,  presented  by  D.  W.  Kemp,  Esq., 
Edinburgh. 

Gold  Torque,  recenUy  added  to  the  Museum  of  the  Academy. 

Silver  Coins,  Hibemo-Danish,  presented  by  the  Hon.  Bobert 
Marsham. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

Letter  read  from  the  TTniyersity  of  Bologna,  thanking  the  Academy 
for  sending  a  deputation  to  take  part  in  the  Eighth  Centenary  celebra- 
tion of  the  XTniyersity. 


Pim>AT,  NOTXKBXB  30,   1888. 
Sib  Bobxbt  Kakx,  lud.,  f.r.8.,  in  the  Chair. 

Mr.  W.  W.  Wilson  and  Mr.  L.  W.  King  ngned  the  Boll,  and  were 
admitted  Members  of  the  Academy. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  following  Science  Ghnnt.  recommended  by  the  Council,  was 
confirmed: — 

£30  to  Professor  Cunningham,  M.n.,  to  aid  him  in  his  researches 
on  '^  Cranio-Cerebral  Topography." 
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MOKDAT,   DSCEXBEB    10,    1888. 

£xT.  Ds.  Hattghtov,  F.&.8.,  President,  in  the  Chair. 

Mr.  William  Edward  Wilson  signed  the  BoU,  and  was  admitted  a 
Member  of  the  Academy. 

The  Very  Bey.  William  (Canon)  Hutch,  i>.i>.,  and  Brigade-Surgeon 
Charles  Sibthorpe,  f.k.q.c.p.,  were  elected  Members  of  the  Academy. 

The  Todd  Professor  (Bey.  Bartholomew  MacCarthy,  i>.i>.),  de* 
liyered  the  First  Todd  Memorial  Lecture,  Series  III.  ''  On  the  Codex 
Palatino-Yaticanus.    No.  830." 

Sir  Bobert  Ball,  ll.i>.,  7.&.S.,  read  a  Paper  on  **  The  Harmonic 
Tidal  Constituents  of  the  Port  of  Dublin." 

Donations  to  the  Library  were  announced,  and  thanks  were  yoted 
to  the  Donors. 


MoHDAT,  Jakuabt  14,  1889.. 
Bxy.  Db.  Hattghtoit,  7.n.s.,  President,  in  the  Chair. 

Mr.  Edward  H.  Earl  signed  the  BoU,  and  was  admitted  a  Member 
of  the  Academy. 

Mr.  Charles  Oroye  Young,  h.d.,  was  elected  a  Member  of  the 
Academy. 

The  Todd  Professor  (Bey.  Bartholomew  MacCarthy,  b.d.)  deliyered 
the  Second  Todd  Memorial  Lecture,  Series  III.  Subject: — "The 
Ck)dez  Palatino-Yaticanus.  No.  830."  (Successions  and  Synohronisma 
from  Books  of  Leinster  and  Ballymote.) 

Mr.  W.  J.  Knowles  read  his  ''  Beport  on  the  Flint  Implements  of 
the  North-East  of  Ireland." 

Mr.  W.  J.  Knowles  read  his  "  Beport  on  the  Prehistoric  Bemains 
from  the  Sand-hills  of  the  Coast  of  Ireland." 

Mr.  W.  J.  Knowles  read  a  **  Note  on  an  old  Iron  brazed  Bell  from 
CuUybackey,  Co.  Antrim." 

Bey.  B.  MacCarthy,  d.d.,  read  a  *<  Note  on  the  Tripartite  Life  of 
Bt.  Patrick.    New  Textual  Headings." 

Donations  to  the  Library  were  announced,  and  thanks  were  yoted 
to  the  Donors. 
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MoHDAT,  jAinrA&T  28,  1889. 
Bit.  Db.  Hattohtoit,  7.B.8.,  President,  in  the  Chair. 

Professor  J.  P.  O'Beilly,  o.b.,  read  a  Paper  on  "  The  Directions  of 
Jointings  in  the  Neighhourhood  of  Bray." 

The  Secretary  read  for  Brigade-Snrgeon  G.  Sibthorpe,  r.x.a.c.p., 
*^  Notes  on  Filaria  sanguinis  hominis." 

The  President  called  attention  to  an  Ancient  Tombstone,  found  in 
the  Graveyard  of  All  Hallows  Monastery,  near  Bathdrum,  Co.  "Wicklow, 
which  had  been  presented  to  the  Academy  by  W.  F.  Littledale,  Esq. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

Mr.  W.  J.  Doherty  moved  and  Mr.  Oeorge  Coffey  seconded  the 
following : — 

''  That  the  Council  of  the  Academy  be  recommended  to  prepars 
and  print,  for  the  use  of  the  Members  and  the  public,  a  descriptive 
list  of  all  articles  in  the  Museum  of  the  Academy  that  are  not 
enumerated  in  Sir  William  Wilde's  Catalogue ;  and  to  have  a  com- 
plete record  made  and  printed,  for  similar  use,  of  all  Irish  Antiquities 
and  other  articles  that  are  to  be  transferred  to  the  Museum  of  Science 
and  Art,  Dublin. 

Which  was  adopted. 


MOKDAT,   FSBBUA&T   11,    1889. 

Rev.  Db.  Hauohtok,  f.b.s..  President,  in  the  Chair. 

Mr.  Justice  O'Hagan,  Yice-President^  took  the  Chair  while  the 
President  read  a  Paper  on  "  Geometrical  Illustrations  of  Newlands' 
and  Mendelejeff  's  Periodic  Law  of  the  Atomic  Weights  of  the  Chemical 
Elements.  Part  III.  The  Fifth  and  Sixth  Periods  of  Seven  Ele- 
ments following  Hydrogen ;  or  the  Zirconium  and  Tin  double  period. 
Part  lY.  The  Ninth  and  Tenth  Periods  of  Seven  Elements  following 
Hydrogen ;  including  Gold,  Mercury,  Bismuth,  and  Wolfram." 

Professor  Bartholomew  MacCarthy,  i>.i>.»  read  the  Third  Todd 
Memorial  Lecture,  Series  III.  Subject — *' Synchronisms  from  the 
Book  of  Ballymote." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 
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MoiTDAT,  Febbuabt  25,  1889. 
Hov.  Ms.  JusncE  O'Haoait,  Yice-Presidenty  in  the  Chair. 

Bev.  David  B.  ICulcahy,  p.p.,  signed  the  Boll,  and  was  admitted 
a  Member  of  the  Academy. 

Professor  Bartholomew  MacCarthy,  b.i).,  read  the  Fourth  Todd 
Memorial  Lecture,  Series  III.  Subject — '^  Synchronisms  from  the 
Book  of  Ballymote." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


Satubdat,  Maboh  16,  1889. 

(Stated  Meeting.) 

Bight  Hov.  Sib  Faibicx  J.  Keenak,  c.b.,  K.c.]ft.ft.,  Vice-President, 

in  the  Chair. 

The  Vice-President,  in  the  Chair,  declared  the  Ballot  open  for 
President  and  Council  for  the  eusuing  year,  and  appointed  Deputy- 
Surgeon-Oeneral  King  and  Dr.  Mac  Swiney  Scrutineers. 

The  Ballot  was  also  opened  for  the  election  of  Honorary  Members, 
the  Treasurer  and  Secretary  of  the  Academy  being  appointed 
Scrutineers. 

The  Secretary  of  Council  read  the  following 

Bbpobt  of  thb  Coukgil  fob  thb  Ybab  1888-9. 

Since  the  date  of  the  last  Beport  of  the  Council  the  following 
Parts  of  the  IVansaetions  have  been  published : — 

Vol.  zxiz. 

Part  3.  ''On  Two-nosed  Catenaries  and  their  Application  to 
the  Design  of  Segmental  Arches."  By  T.  Alexander,  ex..  Pro- 
fessor of  Engineering,  Trinity  College,  Dublin ;  and  A.  VT.  Thomson, 
B.80.,  Assoc.  Mem.  Inst.,  C.  E.,  Lecturer  in  the  Glasgow  and 
West  of  Scotland  Technical  College. 
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Part  4.  "The  Brain  and  Eyeball  of  a  Human  Gydopian 
IConater."  By  D.  J.  Cminingbamy  h.b.  (Edin.  and  DubL),  Frofeawr 
of  Anatomy,  Trinity  College,  Dnblin ;  and  K  H.  Bennett,  xj)., 
Fh>fe88or  of  Surgery  in  Trinity  College,  Bnblin. 

Part  5.  '<  On  the  Theory  of  the  Content."  By  Sir  Bobert 
Stawell  Ball,  ll.i>.,  f.r.b.,  Andrews  Professor  of  Astronomy  in  the 
ITniyeraity  of  Dublin,  and  Boyal  Astronomer  of  Ireland. 

The  following  is  in  the  Press,  and  will  be  published  immediately: 

Part  6.  '*The  Tripartite  Life  of  St.  Patrick:  New  Textual 
Studies."    By  the  Bey.  B.  Mac  Carthy,  i>.i>.,  ]c.b.i.a.,  &c. 

Of  the  Ptoceedingi^  Part  1  of  the  first  volume  of  Series  iii.  was 
published  in  December,  1888,  containing  Papers  in  the  various 
Departments  of  the  Academy's  work,  the  Council  having  deter- 
mined in  the  Third  Series  to  revert  to  the  original  method  of 
publishing  Papers  consecutively,  instead  of  in  separate  sections  of 
Science,  Polite  Literature,  and  Antiquities,  respectively. 

The  contributors  of  Papers  during  the  year  were: — ^Bev.  Dr. 
Haughton,  v.b.s.,  President  of  the  Academy;  Professor  J.  Alex- 
ander! X.A J. ;  Sir  B.  S.  Ball,  y.x.s. ;  Professor  D.  J.  Cunningham, 
1C.D. ;  Bev.  T.  £.  Espin,  h.a.  ;  W.  Frazer,  7.it.c.s.i. ;  J.  £.  Gore, 
y.R.A.s. ;  Ptofessor  A.  C.  Haddon,  m.a.  ;  W.  J.  Knowles ;  Professor 
J.  P.  O'Beilly,  ex. ;  Brigade-Surgeon  C.  Sibthorpe ;  A.  W.  Thom- 
son, B.80. ;  W.  F.  Wakeman;  Lieutenant-Colonel  W.  G.  Wood- 
Martin  ;  C.  G.  Young,  m.i>.  ;  and  the  Todd  Professor,  Bev.  Bartholo- 
mew Mao  Carthy,  d.d. 

The  following  Grants  in  aid  of  the  Preparation  of  Scientific 
Beports  have  been  sanctioned  by  the  Academy : — 

£20  to  Mr.  Joly,  for  an  investigation  of  the  Melting  Points  and 
Thermal  Expansions  of  Minerals. 

£10  to  a  Committee,  consisting  of  Prof.  G.  F.  Fitz  Gerald,  fjus., 
Prof.  W.  J.  SoUas,  and  Mr.  Smeeth,  for  the  purposes  of  investigating 
the  Electrical  Besistance  of  Crystals. 

£30  to  Professor  Cunningham,  to  aid  him  in  his  researches  on 
••  Cranio-Cerebral  Topography." 

And  the  following  will  be  submitted  to  the  Academy  at  this 
Meeting: — 

£20  to  Mr.  W.  J.  Enowles,  to  enable  him  to  continue  his  in- 
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Testigation  into  tlie  Prehistoric  Bemains  of  the  Sand-hills  of  the 
Coast  of  Ireland. 

£50  to  Professor  W.  J.  Bellas,  to  assist  him  in  completing  his 
Beport  on  the  Igneous  Bocks  of  Carlingf ord  and  County  Down. 

£50  to  Professor  B.  J.  Cunningham,  to  assist  him  in  complet- 
ing his  Beport  on  Brain  and  Cranial  Growth. 

£20  to  Professor  O'BeiUy  to  assist  him  in  completing  his  in- 
Testigations  into  the  Chemical  Constitution  of  the  Cambrian  Books 
of  Bray  Head. 

The  following  are  amongst  the  objects  added  to  the  collection  in 
the  Museum  since  the  publication  of  last  Annual  Beport : — 

Gold  neck  torque^  found  in  a  bog-drain  in  lissadrom,  Co.  Mayo. 
Bronxe  axe-head  andrudeitone  implemented  from  ScarifP,  Co.  Clare. 
BrcnMe  penannvlar  circlet^  recently  found  in  Co.  Tyrone. 
Bronee  bracelet^  hronM  fibula  (known  as  the  Cunningham  Brooeh)^ 

and  hraeelete  ofeilver^  from  the  Londesborough  collection. 
Bronte  leaf-ehaped  eward,  from  Lough-Qurr,  Co.  limerick. 
Anoient  leather  ehoe,  from  Dromore. 
Slab  of  woody  with  intaglio  deeigne. 
Ancient  and  rare  eiher  eoine, 
Caetefrom  ancient  Scottish  sculptured  stones. 
Inscribed  tombstone  from  graveyard  of  AU-Hallow's  Monastery, 

Bathdrum,  Co.  Wioklow. 

In  the  Library  a  considerable  amount  of  work  has  been  done  in 
continuation  of  the  Catalogue  of  pamphlets  and  broadsides.  A  yalu- 
able  Irish  language  manuscript,  on  yellum,  has  during  the  past  year 
been  obtained  for  the  Library. 

The  Yellow  Book  of  Lecan,  the  last  of  the  great  Irish  MSS.  which 
the  Council  propose  to  reproduce  in  facsimile^  is  now  in  hands ;  and  it  is 
hoped  that  a  large  proportion  of  the  work  will  be  completed  in  the 
summer  of  the  present  year. 

During  the  present  session  the  Bev.  Dr.  MacCarthy  deHvered  the 
first  series  of  his  lectures  as  the  Academy's  Todd  Professor. 

In  compliance  with  the  request  of  the  Uniyersity  of  Bologna,  the 
Academy  appointed  the  President  as  Bepresentative  at  the  celebration 
of  the  Octo-Centenary  of  that  Uniyersity,  which  was  held  in  May, 
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1888,  and  at  which  the  Presideiit  presented  to  tiie  Bector  of  the 
Unirenity  the  Academy'B  GongntiQatory  Addzeas. 

The  following  Members  have  been  elected  since  the  16th  March, 
1888:— 

1.  George  D.  Bnrtchaellf  xo.,  ll.b. 

2.  Edwaid  H.  EarL 

8.  Yery  Bey.  Wflliam  (Canon)  Hntch,  n j>. 

4.  James  A.  Mahony. 

5.  Edwaid  M.  Sellers,  ica. 

6.  Brigade-Surgeon  Charles  Sibthorpe,  7.K.a.c.p. 

7.  Wesley  W.  Wilson,  ca. 

8.  William  R  Wilson. 

9.  Charles  0.  Young,  icn. 

We  haye  lost  by  death,  within  the  year,  seven  Members : — 

1.  William  Hellier  BaQy,  v.e.s.,  elected  April  8,  1872. 

2.  Bobert  Clayton  Browne,  M.A.,  ]>.l.,  elected  January  13, 

1851. 
8.  Sir  Benjamin  J.  Chapman,  Bart.,  elected  June  13,  1842. 

4.  Henry  Freke,  icn.,  v.x.a.c.pa.,  elected  May  10,  1847. 

5.  William  Mannwell  Hennessy,  elected  Febmary  18,  1865. 

6.  Henry  Hndson,  mj).,  r.K.a.c.p.1.,  elected  Febmary  28, 

1824. 

7.  John  Herbert  Orpen,  llj>.,  elected  December  10,  1838. 

We  have  also  lost  by  death,  within  the  year,  three  Honorary 
Members : — 

In  the  Section  of  Science: — 

1.  Budolf  Jnlins  Emmannel  daosins,  elected  March  16, 1866. 

2.  Asa  Gray,  elected  March  16,  1875. 

In  the  Section  of  Polite  literature  and  Antiquities : — 

1.  James   Orchard   Halliwell-Fhillipps,    elected    March    16^ 
1841. 

William  Hellier  Baily  was  attached  to  the  Geological  Surrey  of 
Great  Britain  from  1844  to  1857,  in  which  year  he  was  appomted 
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Acting  Palaeontologist  to  the  Irish  branch  of  the  Geological  Survey, 
and  in  1868  Demonstrator  in  Palseontology  to  the  Boyal  College  of 
Science  for  Ireland,  which  offices  he  continued  to  hold  until  his 
death. 

He  was  the  author  of  numerous  Papers  on  subjects  in  his  depart- 
ment of  Natural  History,  the  ralue  of  which  was  enhanced  by 
their  being  illustrated  so  admirably  by  his  skilful  and  accurate  pencil. 

The  number  of  labourers  in  the  field  of  Irish  antiquities  is  so 
limited  as  to  make  the  loss  of  any  student  of  the  Irish  language  a 
matter  of  deep  regret ;  and  in  the  case  of  Mr.  Hennessy  the  loss  is  the 
more  sensibly  felt,  because  he  was  specially  familiar  with  the  early 
history  and  geography  of  Ireland.  His  knowledge  was,  unfortunately, 
not  worked  up  permanently  into  a  connected  whole,  such  as  would 
adequately  represent  his  learning :  Celtic  scholars  would  have  been 
grateful  indeed  for  the  heritage  of  an  Irish  Encyclopaedia  of  archse* 
ology  and  geography,  such  as  perhaps  he  alone  could  have  written. 
But  though  no  monumental  work  remains,  enough  is  left  to  show 
clearly  the  range  and  accuracy  of  his  scholarship. 

In  his  publication  of  the  <'  Annals  of  Loch  C6,"  and  the 
''  Chronicon  Scotorum,"  in  the  Master  of  the  Bolls'  Series,  he  has 
given  proofs  of  consummate  ability  and  unsparing  diligence,  in  the 
solution  of  many  a  knotty  problem  whose  difficulty  can  only  be 
appreciated  by  fellow-students :  often,  too,  the  printed  work  giving 
no  adequate  idea  of  the  labour  expended  in  attaining  the  desired 
solution. 

Perhaps  his  most  admirable  piece  of  work,  as  it  certainly  is  the 
most  interesting,  was  his  translation  of  the  famous  Irish  Tale  in  the 
'<  Leabhar  Breac,"  the  Vision  of  Mac  Conglinny,  published  in  *<  Eraser's 
Magazine,"  September,  1873.  It  is  not  an  exaggeration  to  say  that  thia 
translation  would  of  itself  have  placed  him  in  the  first  rank  of  Irish 
scholars  of  the  day :  though  wonderfully  literal,  it  yet  enables  a  reader 
to  recognize  the  attractiveness  of  the  original.  As  almost  the  only  tale 
remaining  to  us  from  olden  time  of  genuine  Irish  humour,  it  was 
well  that  it  should  receive  admittance  into  the  general  current  of 
literature  through  the  excellent  translation  of  so  capable  a  scholar. 

Other  works,  which  need  not  here  be  mentioned,  exhibit  equally 
clearly  the  deep  interest  he  took  in  all  questions  of  Ireland's  history  and 
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arcluaology ;  but  it  would  be  hard  indeed  to  estimate  the  influence  be 
baa  indirectly  exerted  in  Celtio  studies  hj  bis  adTioe  and  assistance. 

It  cannot  be  doubted  that,  in  the  general  estimation  of  scbolarB, 
the  reputation  of  Mr.  Hennessy  stood  very  high  for  the  breadth  and 
accuracy  of  his  Imowledge ;  but  perhaps  even  a  better  claim  to  their 
kindly  memory  is  the  liberality  with  which  he  responded  to  requests 
for  aid  of  any  kind :  loans  of  MSB.,  verifications  of  text,  explanations 
of  words  or  phrases,  identifications  of  persons  or  localities,  everything 
was  granted  with  instant  readiness.  Perhaps  there  is  hardly  a  single 
work  on  Irish  literature  or  archs^ology  published  for  a  generation 
that  does  not  contain  a  grateful  acknowledgment  of  his  generously 
accorded  help. 

It  will  scarcely  be  disputed  that  the  removal  from  us  of  bis 
fiuniliar  figure  has  taken  away  one  of  the  land-marks  in  the  history 
of  the  studies  pursued  in  this  Academy.  Mr.  Hennessy  was,  probably, 
the  last  of  the  older  school  of  students  who,  by  patient  application  to 
the  blurred  pages  of  MSB.,  have  won  their  way  to  a  knowledge  of  the 
real  contents  of  Irish  literature.  His  name  in  the  future  will  fonn 
no  unworthy  pendant  to  those  of  O'Curry  and  0 'Donovan. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  Secretary  of  Council  then  moved  the  adoption  of  the  following 
Becommendations  from  the  Council : — 

£20  to  Mr.  W.  J.  Enowles,  to  enable  him  to  continue  his  Investi- 
gation into  the  Prehistoric  Bemains  of  the  Sand-hills  of  the  Coast  of 
Ireland. 

£50  to  Professor  W.  J.  SoUas,  to  assist  him  in  completing  his 
Eeport  on  the  Igneous  Books  of  Carlingford  and  County  Down. 

£50  to  Professor  D.  J.  Cunningham,  to  assist  him  in  completing 
his  Beport  on  Brain  and  Cranial  growth. 

£20  to  Professor  O'BeiUy,  to  assist  him  in  completing  his  Investi- 
gations into  the  Chemical  Constitution  of  the  Cambrian  Bocks  of 
Bray  Head. 

The  Becommendations  were  adopted. 


Minutes  qf  Proceedings.  33 

On  the  Beport  of  the  Scratineen,  the  Yice-Prerident  declared 
the  following  duly  elected  as  President  and  Council  for  the  ensuing 
year: — 

pBBsmEirr. 
Est.  Samtjsl  HATreHTOKy  m.d.,  f.b.8.,  8.f.t.o.d. 

Council. 
Committee  of  Science. 

J.  P.  O'EeOly,  c.e. 
John  Casey,  LL.n.,  f.b.u.i.,  f.b.s., 
George  Sigerson,  m.i).,  F.B.Tr.i. 
Charles  B.  C.  Tichbome,  ll.d. 
Sir  Bobert  Kane,  ll.d.,  f.b.s. 
^     Edward  Perceval  Wright,  m.d. 
Sir  Bobert  8.  Ball,  ll.d.,  f.b.8. 
Y.  Ball,  u.k.,  F.B.S. 
F.  A.  Tarleton,  ll.d.,  f.t.c.d. 
Daniel  J.  Cunningham,  icn. 
Benjamin  Williamson,  m.a.,  f.b.s.,  f.t.cj). 

Committee  of  Polite  Literature  and  Antiquities, 

Bobert  Atkinson,  ll.d. 

Bey.  Maxwell  H.  Close,  v. a. 

John  Eells  Ingram,  ll.d.,  s.f.t.c.d. 

William  Frazer,  F.B.c.s.r. 

David  B.  Pigot,  m.a. 

Bight  Hon.  Sir  Patrick  J.  Keennn,  c.b.,  x.c.m.o. 

P.  W.  Joyce,  ll.d. 

John  B.  Garstin,  m.a.,  f.s.a. 

Hon.  Mr.  Justice  O'Hagan,  m.a. 

John  T.  Gilbert,  f.s.a. 

On  the  report  of  the  Scrutineers,  the  Yice-President  declared  the 
following  elected  Honorary  Members  of  the  Academy : — 

In  the  Section  of  Science. 

Dimitri  Ivanovitch  Mendelejeff,  St.  Petersburg. 
Julius  Sachs,  Strasburg. 

B.X.A.  KINUTS8,  BB88I0K  1888-9.  [3] 
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A  th$  Ssdian  ofPoliU  LiUraiiwe  and  AniiquUie: 

C.  F.  Herbrt,  CopenhageiL 

Edwaid  Maunde  Thompson,  London. 

The  Ballot  was  then  opened  for  the  election  of  Officers,  and  on  tiia 
Import  of  the  Scrutineers,  the  following  were  declared  dnly  elected : — 

Tbsasussb — ^Bev.  M.  H.  Close,  m.a. 

Skbsiakt — ^Edward  Perceval  Wright,  M.n. 

Sbcesxabt  oy  thb  Gottncil — Bobert  Atkinson,  LL.n. 

Sscrktaut  op  Forbion  ConaBSPOimxirci— Joseph  P.  O'Beilly,  ai. 

LiBBABiAH— John  T.  Gilbert,  f.s.a. 

Clxbx  of  thb  Academt — ^Bobert  Hacalister,  ll.b. 

The  Academy  then  adjourned. 


MoHDiiT,   AfBIL  8,   1889. 
Hon.  Mb.  Justiob  O'Hagav,  Yice-President,  in  the  Chair. 

Bev.  John  Henry  Bernard,  B.n.,  F.T.p.i>.,  was  elected  a  Member  of 
the  Academy. 

The  Secretary  read  a  Beport  by  Messrs.  G.  F.  Fitz  Gerald,  f.ba, 
and  J.  £.  Cullum,  *'  On  the  Magnetic  Observations  at  Yalentia." 

A  notice  from  Professor  A.  Milne  Edwards  was  read,  announcing 
that  an  International  Congress  of  Zoologists  would  be  held  in  Paris 
between  the  5th  and  10th  August,  1889. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


Monday,  Mat  18,  1889. 

Bbv.  Db.  Hauohton,  F.B.S.,  President,  in  the  Chair. 

Bev.  J.  H.  Bernard,  F.T.cn.,  signed  the  Boll,  and  was  admitted  a 
Member  of  the  Academy. 
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The  Secretary  read  the  Eeport  of  the  Committee  on  the  Deep-sea 
Dredging  off  the  South  West  of  Ireland. 

The  Secretary  read  a  Paper  by  Dr.  Bertram  C.  A.  Windle,  "  On 
the  Pectoral  Group  of  Muscles." 

Dr.  Frazer  read  a  Paper  ''  On  a  Crozier  with  early  Celtic  Orna- 
mentation." 

The  Secretary  read  a  Eeport  by  Kev.  H.  W.  Lett,  "  On  the  Mosses 
— ^HepaticsB  and  Lichens— of  the  Moume  Mountain  Eange." 

The  President  exhibited  a  number  of  Stone  Implements  from 
Demerara,  presented  to  the  Academy  by  Dr.  C.  6.  Young,  m.b.i.a. 

The  President,  under  his  hand  and  seal,  nominated  the  following 
ma  Vice-Presidents  for  1889-90  : — 

The  Kight  Hon.  Sir  Patrick  Eeenan,  c.b.,  x.c.m.g. 
The  Hon.  Mr.  Justice  Q'Hagan,  m.a. 
Mr.  Benjamin  Williamson,  m.a..,  f.b.s. 
Sir  Bobert  Stawell  Ball,  LL.n.,  f.b.s. 

Dr.  E.  Perceval  Wright  was  deputed  to  represent  the  Academy 
at  the  International  Congress  of  Zoologists,  to  be  held  in  Paris  in 
August,  1889. 

The  following  Letters  were  read : — 

'*Bo8ENBOBo  Castle,  CopmrHAOEir, 
<<5^AJ%,  1889. 
"Mt  Dbab  Sib, 

'<  I  hare  just  receiyed  from  you,  as  Secretary,  the  notification 
of  the  compliment  which  has  been  paid  me  by  the  Boyal  Irish 
Academy,  in  their  having  nominated  me  an  Honorary  Member. 

''There  are  many  points  of  contact,  Antiquarian  and  Historic, 
between  my  country  and  Ireland,  and  I  am  proud  to  accept  the 
honour  thus  so  kindly  given  to  me. 

**  With  thanks  and  compliments, 

"  Very  respectfully  yours, 

*'  C.  F.  HxBBn. 
**Ed.  Pebcsval  Wbight,  m.d., 

*<  Secretary  of  the  Royal  Irish  Academy. ^^ 
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^'BBixzaH  MuBsu^ 

"  7th  May,  1889. 

''  I  beg  to  thank  you  for  your  letter  of  the  30th  April,  in- 
forming me  that  the  Royal  Iriah  Academy  has  been  pleased  to  elect 
me  one  of  its  Honorary  Members,  and  forwarding  the  Certificate  of 
election. 

« I  am  moat  sensible  of  the  distinction  which  has  been  confeired 
upon  me,  and  would  ask  yon  to  convey  to  your  Academy  the  expres- 
sion of  my  sincere  thanks  for  this  honour. 

<<  I  am,  Sir, 

*'  Your  faithful  servant, 

^'E.  Mauvdb  Tsoicpaov. 

'^  E.  FXBCEVAL  WbIQHT,  EsQ.,  M.l)., 

"  &c.  &c.  &c." 

Donations  to  the  Library  and  Museum  were  announced  and  thanks 
were  voted  to  the  Donors. 

The  following  letter  was  read : — 

''  1,  WnvTOK-BOAn,  Dubuv, 

<<  lO^A  May,  1889. 

••  Dxab  Db.  Wbioht, 

'^  I  request  you,  as  Secretary  of  the  Boyal  Irish  Academy,  to 
ask,  in  my  name,  the  Academy's  acceptance  of  the  accompanying 
Biography,  now  completed  by  me,  in  three  volumes,  of  their  former 
distinguished  President,  Sir  William  Bowan  B[amilton. 

« I  am  very  faithfully  yours, 

"  R.  P.  Gbavbs." 

Part  6  of  Yol.  XXIX.  of  the  lirmuaetions  {**  The  Tripartite  Life 
of  St.  Patrick:  New  Textual  Studies,"  by  Rev.  B.  MacCarthy,  i).d.) 
was  laid  on  the  table. 
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Monday,  Mat  27,  1889. 

Right  Hok.  Sib  Fatbick  J.  Eeenan,  c.b.,  x.c.M.a.,  Yice-Prerident, 
in  the  Chair. 

Dr.  Frazer  read  a  Faper  ''  On  an  Unusual  form  of  Folished  Stone 
Implement,  with  Sculptured  Decorations.'' 

The  Secretary  read  a  Report  by  Mr.  S.  A.  Stewart  **0n  the 
Botany  of  the  Shannon  Estuary  and  South  Glare." 

Dr.  S.  M.  Mac  Swiney  exhibited  a  series  of  Drawings  of  Dublin 
Ornamental  Marble  Work  of  the  last  century  which  were  presented  to 
the  Academy  by  Mr.  Stirling  Ballantine. 

A  special  Tote  of  thanks  was  passed  to  Mr.  Stirling  Ballantine  for 
his  Donation. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  following  grants,  recommended  by  the  Council,  were  confirmed : 

£40  to  Frof.  G.  F.  Fitz  Gerald,  f.b.s.,  and  Mr.  E.  Cullum,  to  assist 
them  in  carrying  on  a  series  of  Magnetic  Observations  at  Yalentia. 

£16  to  Mr.  S.  A.  Stewart  and  Mr.  R.  L.  Fraeger  for  an  Investiga- 
tion of  the  Flowering  Flants  and  Characeae  of  the  Moume  Mountain 
Range. 

The  following  Letter  was  read : — 

"St.  Fetbbsbitbg,  ^Jl[\ i^*\  1889. 
\2thMay 

''Deab  Sib, 

"  I  beg  to  acknowledge  the  receipt  of  your  letter,  dated  the 
30th  of  April,  with  the  Diploma  accompanying  it. 

"  Flease  to  convey  to  your  Society  my  gratitude  and  thanks  for  the 
honour  they  have  conferred  upon  me. 

'*  I  am,  dear  Sir, 

"  Yours  faithfully, 

'^D.  Mbnds£s/bpf. 
'*  Ed.  Fbbceval  Wbioht,  Esq.,  M.n." 

The  Treasurer,  in  compliance  with  Section  3,  Chapter  III.,  of  the 
By-Laws,  read  the  List  of  Members  in  arrear. 
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MoKDAT,  Juke  24,  1889. 
Key.  De.  Hauohtow,  p.e,s.,  President,  in  the  Chair. 

Mr.  Bobert  Barklie,  f.c.s.  ;  Mr.  James  Brenan,  b.h.a.  ;  and  Eer. 
George  Baphael  Buick,  m.a.,  were  elected  Members  of  the  Academy. 

The  Secretary  read  a  Paper  by  Mr.  Thomas  Preston,  m.a.,  "  On  the 
Motion  of  a  Particle  and  the  Eqnilibrinm  of  Strings  on  a  Spherical 
Surface." 

The  Secretary  read  a  Paper  by  the  Lord  Bishop  of  Limerick  ^'Qn 
the  Focal  Circles  of  Spherical  Conies." 

The  Secretary  read  a  Paper  by  the  Lord  Bishop  of  Limerick  "  On 
an  Ogham  inscribed  on  a  Tine  of  an  Antler  of  an  Elk  or  Stag  found  in 
the  Crannog  at  Moynagh,  Co.  Meath." 

By  permission  of  the  Academy,  The  Hot.  Dr.  MahafiEy,  f.t.c.b., 
read  a  Paper  <'  On  a  Belie  of  St.  Cataldus." 

By  permission  of  the  Academy,  Mr.  William  S.  M'Cay,  m.a.,  f.t.cb., 
read  a  Paper  "On  Three  Similar  Figores,  with  an  Extension  of 
Feuerbach's  Theorem." 

The  Bev.  The  President  read  a  Paper,  '*  Prediction  of  the  Atomic 
Weight  of  the  Missing  Element  between  Molybdenum  and  Silver, 
founded  on  the  known  Atomic  Weights  of  the  Bhodium,  Buthenium, 
and  Palladium  Groups." 

The  Secretary  read  a  Paper  by  Dr.  W.  Doberck,  **  ObservationB  of 
Double  Stars  made  at  Markree." 

Donations  to  the  Library  were  announced,  and  thanks  were  Toted 
to  the  Donors. 

A  Tote  of  thanks  was  passed  to  Mr.  Owen  Smith  of  Nobber,  Co. 
Meath,  for  his  donation  of  a  Tine  of  an  Antler  of  a  Deer  with  an 
Ogham  inscription. 

The  following  letter  was  read : — 

<<  WiTSZBUBG,  30  jKh,  1889. 
'^Sehk  oeehbtkr  Herb! 

'<  Die  Boyal  Irish  Academy  hat  mir  die  hohe  Auszeichnnng 
crwiesen,  mich  zu  ihrem  Ehrenmitglied  zu  erwahlen.  Ich  bin  dtuth 
diese  Emennung  freudig  iiberrascht  und  bitte  Sie,  dem  Yerehrtea 
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Heim  Presidenten  so  wie  der  Egl.  Akademie  meinen  herzlichen  Dank 
dafiir  anssprechen  za  wollen. 

''  Ich  ergreife  diese  angenelmie  Oelegenheit,  Ihnen,  Yerehiter  Herr 
College,  meine  besondere  Hochachtang  zvl  bezeugen. 

"  Sachs." 

The  following  grant,  recommended  by  the  Council,  was  confirmed : 

£10  to  Mr.  Y.  Ball,  f.e.s.,  to  assist  him  in  completing  his  Beport 
on  the  Mineral  and  Yegetable  Substances  used  as  drugs  in  India 
during  the  Middle  of  the  16th  century. 

Tramaetums^  Yol.  XXIX.,  Part  7  (<<  Geometrical  Illustrations  of 
Newlands'  and  Mendelejeff's  Periodic  Law  of  the  Atomic  Weights  of 
the  Chemical  Elements,"  by  Eey.  Dr.  Haughton),  and  Part  8  (*'  The 
Eighth  Memoir  on  the  Theory  of  Screws,"  by  Sir  Robert  Ball),  were 
laid  on  the  table. 


MOKBAT,   NOYEICBSS   11,    1889. 

Right  Hoi^  Sn  Paibick  J.  Ksbnak,   c.b.,  x.c.h.o.,  Yice-President, 

in  the  Chair. 

Mr.  James  Brenan,  b.h.a.,  signed  the  Roll,  and  was  admitted  a 
Member  of  the  Academy. 

Mr.  J.  Casimir  O'Meagher  read  a  Paper  ''  On  St.  Patrice  de 
Rouen." 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


Satubday,  Kotbhbbb  30,  1889. 

(Stated  Mebtdvo.) 

Ret.  Db.  Hauohtok,  f.b.8..  President,  in  the  Chair. 

On  the  motion  of  the  Secretary,  seconded  by  the  Treasurer, 
By-law  6,  Chapter  IX.,  was  suspended  (to  permit  the  reading  of 
Papers  and  the  Admission  of  Yidtors). 
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Dr.  E.  Perceral  Wright  reported  that  he  had,  as  BepresentatiTe 
of  the  Academy,  attended  the  International  Congress  of  Zoologists, 
held  in  Paris  in  the  month  of  August. 

Prof.  G.  F.  Fitz  Gerald,  f-b^s.,  p.t.c.d.,  read  a  Paper,  by  Sir 
William  Thomson,  f.b.8.,  '*  On  the  Stability  and  Small  Oscillation 
of  a  Perfect  Liquid  full  of  nearly  Straight  Coreless  Vortices." 

Prof.  W.  J.  SoUas,  F.B.S.,  read  '<  Contributions  to  a  Knowledge  of 
the  Granites  of  Leinster." 

The  President  then  presented  to  the  Academy  an  Oil  Portrait 
(by  Miss  Purser)  of  himself. 

Donations  to  the  Library  and  Museum  were  announced,  and 
thanks  were  Toted  to  the  Donors. 
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Monday,  Decembeb  9,  1889. 

Hon.  Mb.  Justice  O'Haoan,  Vice-President,  in  the  Chair. 

Mr.  Mac  Carthy  Conner  was  elected  a  Member  of  the  Academy. 
Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 


Monday,  Januaby  13,  1890. 
Ret.  Db.  Hauohton,  f.b.s..  President,  in  the  Chair. 

Mr.  William  S.  M*Cay,  m .a.,  p.t.c.d.  ;  Mr.  Frederick  Purser,  m.a., 
F.T.c.D. ;  and  Mr.  Douglas  Hyde,  ll.d.  ;  were  elected  Members  of  the 
Academy. 

Professor  O'Reilly  read  a  "Note  bearing  on  the  History  of  the 
Irish  Wolf  Dog." 

The  Secretary  read  for  Sir  Robert  Ball,  f.b.s.,  a  '*  Note  on  a 
Determinant  in  the  Theory  of  Screws." 

Dr.  y.  Ball,  f.b.s.,  read  as  a  Report  '^  A  Commentary  on  the 
Colloquies  of  Garcia  dc  Orta  on  the  Simples  and  Drugs  of  India." 

Mr.  G.  H.  Kinahan  read  **  Notes  on  some  Specimens  of  North 
American  Indian  Pottery,  with  Models  of  Bone  Implements,  pre- 
sented to  the  Academy  by  the  Hon.  Edward  Murphy  of  Montreal. 

The  President  read  a  note  by  the  Right  Rev.  Dr.  Graves,  Bishop 
of  Limerick,  '^  On  the  Theory  of  Surfaces  of  the  Second  Order." 

Donations  to  the  -Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

On  the  motion  of  Mr.  G.  H.  Kinahan,  seconded  by  Rev.  Denis 
Murphy,  8.J.,  a  special  vote  of  thanks  was  passed  to  the  Hon.  Edward 
Murphy  for  his  donation  of  Specimens  of  North  American  Indian 
Pottery. 

The  following  Science  Grants,  recommended  by  the  Council,  were 
confirmed  by  the  Academy : — 

£15  to  Prof.  Hartog  to  enable  him  to  carry  on  his  researches  into 
the  Physical  Structure  of  Protoplasm. 

R.I.A.  MunjTW,  bmsion  1889-90.  [4] 
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£15  to  Mr.  O.  Y.  Dixon  and  Mr.  A.  F.  Dixon  to  enable  them  to 
inTestigate  the  Marine  Invertebrate  Fauna  of  the  neighbonrhood  of 
Dublin. 

On  the  motion  of  Mr.  Q.  H.  Kinahan,  seconded  by  Professor 
O'Reilly,  it  was  resolved  "  That  an  Address  of  Welcome  be  pre- 
sented to  his  Excellency  the  Lord  Lieutenant,  and  that  the  Officers  be 
requested  to  prepare  a  draft  address  for  the  approval  of  the  Academy." 

The  Officers  subsequently  brought  up  the  following  Address,  which 
was  adopted  : — 


'<  To  His  Excellxnct  LiirR£NCE,  £a.bl  of  ZsTLJun), 
**  Lord  Lieutenant- General  and  General  Governor  of  Ireland, 

**  May  it  please  touk  Excbllenct, 

**  We,  the  President  and  Members  of  the  Boyal  Irish  Academy, 
desiro  to  offer  to  your  Excellency  our  respectful  congratulations  on 
your  assuming  the  high  office  of  Viceroy  of  Her  Most  Gracious 
Majesty  the  Queen. 

"  The  Boyal  Irish  Academy  was  incorporated  by  Boyal  Charter, 
more  than  a  hundred  years  ago,  for  the  purpose  of  promoting  the  study 
of  Science,  Polite  Literature,  and  Antiquities. 

<*It  has  discharged,  during  that  period,  in  Ireland,  functions 
similar  to  those  of  the  Boyal  Society  in  England,  and  of  the  Boyal 
Society  of  Edinburgh  in  Scotland  ;  and  also  to  those  of  the  Societies 
of  Antiquaries  of  London  and  of  Scotland. 

*'The  results  of  the  labours  of  the  Academy  in  the  various 
branches  of  knowledge  are  known  through  its  publications,  which 
are  to  be  found  in  the  chief  scientific  and  literary  centres  of  Europe 
and  America. 

"  Your  Excellency,  as  Viceroy,  is  Visitor  of  the  Boyal  Irish 
Academy,  and  we  trust  that  in  the  exercise  of  this  office  you  will 
continue  that  protection  of  its  interests  which  the  Academy  has 
received  from  your  predecessors,  and  that  you  will,  if  possible,  make 
yourself  practically  acquainted  with  the  details  of  its  work  and 
methods." 
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Monday,  Jantjabt  27,  1890. 
Rev.  Db.  Haitohton,  f.k.s.,  President,  in  the  Chair. 

Mr.  Frederick  Purser,  m.a.,  f.t.c.d.,  and  Mr.  William  S.  M*Cay, 
M.A.,  F.T.C.D.,  signed  the  Eoll,  and  were  admitted  Members  of  the 
Academy. 

Donations  to  the  Museum  and  Library  were  announced,  and  thanks 
were  voted  to  the  Donors. 


MoNDAT,  Fbbbxtabt  10,  1890. 
Rev.  Db.  Haughton,  f.b.s..  President,  in  the  Chair. 

Mr.  Blayney  Reynell  Townley  Balfour,  d.l.,  and  Rev.  Edmund 
Hogan,  8.J.,  were  elected  Members  of  the  Academy. 

Sir  Robert  Ball  read  his  **  Ninth  Memoir  on  the  Theory  of  Screws, 
showing  a  remarkable  transformation  of  the  general  differential 
equations  of  Motion  and  other  applications  in  the  theory  of  Abstract 
Dynamics. 

Professor  Haddon  read  a  Paper  by  Mr.  W.  Kitchen  Parker,  f.b.s, 
^*  On  the  Osteology  of  the  Alcida  and  the  Anatida. 

Donations  were  announced,  and  thanks  were  voted  to  the  Donors. 


Wednesday,  Febbuabt  12,  1890. 
(Special  Meeting.) 

A  Special  Meeting  of  the  Academy  was  held  for  the  purpose  of 
receiving  His  Excellency  the  Lord  Lieutenant,  Visitor  of  the 
Academy. 

Their  Excellencies  the  Lord  Lieutenant  and  the  Countess  of 
Zetland,  having  been  received  by  the  Rev.  Dr.  Haughton,  President, 
and  the  Members  of  the  Council,  were  conducted  to  the  Library, 

[4*] 
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where  the  Address,  adopted  at  the  Meeting  on  13th  January,  was 
presented. 

His  Excellency  replied  as  follows  : — 

"  Dr.  Haughton  and  Gentlemen — I  am  fully  sensible  of  the  honour 
that  has  been  done  me  by  the  Members  of  the  Royal  Irish  Academy, 
and  desire  to  convey  to  them  my  cordial  thanks  for  their  Loyal 
welcome. 

«  I  am  very  pleased  indeed  to  have  this  opportunity  of  meeting  so 
many  distinguished  Members  of  your  Academy,  and  of  inspecting  your 
admirable  collection  of  ancient  manuscripts  and  Irish  antiquities^  of 
which  you  have  such  good  reason  to  be  proud. 

*'  It  would  be  difficult,  I  think,  to  overrate  the  obligations  we  owe 
this  Institution  for  having  gathered  together  so  many  splendid  sped- 
wens  of  the  ancient  art  of  Ireland,  and  for  the  valuable  contributions 
it  has  made  to  the  early  history  of  this  country. 

*'  The  record  of  the  original  work  of  your  Members  in  the  fields  of 
Literature  and  Science  cannot  fail  to  be  most  gratifying  to  all  who 
have  the  interests  of  the  Academy  at  heart,  and  who  desire,  as  I 
cordially  do,  to  see  it  continue  to  advance  in  its  career  of  usefulness. 
I  assure  you  that  you  may  at  all  times  count  on  my  willingness  to 
extend  to  the  Academy  the  same  support  as  my  predecessor,  and  that 
I  wish  all  success  may  attend  its  labours  in  the  future." 

Their  Excellencies  then  inspected  many  of  the  Ancient  Manu- 
scripts in  the  Library  and  the  Antiquities  in  the  Museum. 


Monday,  Febbtta&t  24,  1890. 
Eev.  Db.  Hauohtok,  F.B.S  ,  President,  in  the  Chair. 

Bev.  Edmund  Hogan  and  Mr.  Blayney  E.  T.  Balfour  signed  the 
Boll,  and  were  admitted  Members  of  the  Academy. 

The  following  Science  Grants,  recommended  by  the  Council,  were 
confirmed : — 

£85  to  Sir  Bobert  Ball,  f.b.8.,  for  a  Star  Photograph  Measoiing 
Apparatus. 
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£5  to  FrofesBor  M.  Hartog,  ph.d.,  to  assist  him  in  his  Eesearches 
into  the  Physical  Structure  of  Protoplasm.     (Additional  grant.) 

£15  to  a  Committee  consisting  of  the  President  and  Mr.  Bobert 
Russell,  F.T.C.D.,  towards  making  Mechanical  Appliances  for  the 
Graphic  Construction  of  Quadratic,  Cubic,  and  Quartic  Curves. 

The  following  Resolution  was  moved  by  the  Right  Rev.  Dr. 
Reeves,  Bishop  of  Down  and  Connor,  seconded  by  Mr.  David  R.  Pigot, 
and  adopted : — 

'*That  the  Academy  desires  to  place  on  record  its  deep  sense  of 
the  great  loss  which  it  has  sustained  by  the  decease  of  Sir  Robert 
Kane,  ll.d.,  f.ii.s.,  who  had  been  for  over  fifty-eight  years  one  of  its 
Members,  during  which  he  had  taken  a  very  active  part  in  the  direc- 
tion of  its  affairs  as  Member  and  Secretary  of  its  Council,  and  for  five 
years  as  its  President." 

'*  The  Academy  tenders  to  the  members  of  his  family  its  dncerest 
sympathy  in  their  bereavement." 

It  was  moved  by  Sir  Robert  Ball  and  seconded  by  Dr.  Frazer — 

'*  That  the  Academy,  as  a  mark  of  respect  to  the  memory  of  Sir 
Robert  Eane,  now  adjourn  ;" 

which  being  carried,  the  Academy  then  adjourned. 


Satxtbdat,  Mabch  15,  1890. 

(Stated  Meeting.) 

Rev.  Dr.  Haughton,  p.b.8.,  President,  in  the  Chair. 

Rev.  Robert  Conlan  signed  the  Roll,  and  was  admitted  a  Member 
of  the  Academy. 

The  Ballot  was  then  opened  for  the  Election  of  President  and 
Council  for  the  ensuing  year. 

Mr.  J.  R.  Garstin  and  Mr.  J.  F.  Lombard  were  appointed  Scruti- 
neers. 

The  Ballot  was  also  opened  for  the  Election  of  an  Honorary 
Member. 

Dr.  Davy  and  Professor  O'Reilly  were  appointed  Scrutineers. 
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The  Secretary  of  Council  then  read  the  following : — 

Repokt  of  vhb  Coukcil  fob  the  Yeab  1889-90. 

Since  the  date  of  the  last  Report  of  the  Council  the  following 
partft  of  the  Transactumi,  vol.  xzix.,  have  been  published : — 

Part  7.  '^  Geometrical  Illustrations  of  Newlands  and  MendelejefTs 
Periodic  Law  of  the  Atomic  Weights  of  the  Chemical 
Elements."  By  the  Bev.  Samuel  Haughton,  x.]>. 
(Dubl.  et  Bonon.),  n.c.L.  (Oxon.)  ll.d.  (Cantab,  et 
£din.)>  F.B.S. 

Part  8.  '^  The  Eighth  Memoir  on  the  Theory  of  Screws,  showing 
how  Plane  Geometry  illustrates  General  Problems 
in  the  Dynamics  of  a  Rigid  Body  with  Three 
Degrees  of  Freedom."  By  Sir  Robert  8.  Ball, 
LL.n.,  F.E.8.     Plate  VI. 

Part  9.  "  The  Focal  Circles  of  Spherical  Conies."  By  the  Right 
Rev.  Dr.  Graves,  Lord  Bishop  of  Limerick,  f.b.8. 

Part  10.  **  On  Three  Similar  Figures,  with  an  Extension  of 
Feuerbach's  Theorem."      By  William   S.   M*Cay, 

M.A.,  F.T.C.n. 

Part  11.  ''On  the  Motion  of  a  Particle,  and  the  EquiHbiium  of 

Flexible  Strings  on  a  Spherical  Surface."      By  T. 

Preston,  m.a. 
Part  12.  *•  The  Pectoral  Group  of  Muscles."    By  Bertram  C.  A. 

Windle,  ica.,  M.n. 
Part  13.     '*  Observations  of  Double  Stars  made  at  Markree."    By 

W.  Doberck,  ph.d. 

The  following  is  in  the  press  and  will  shortly  be  published  : — 
"  Cunningham  Memoirs."     (No.  V.).     The  Red  Stars  :  Observa- 

tions  and  Catalogue,  by  J.  Birmingham.     New  Edition  by  Rey.  T.  £. 

Espin. 

Of  the  Prooeedingn^  Part  2  of  the  first  volume  of  Series  iii.  was 
published  in  December,  1889,  containing  Papers  in  various  branches  of 
Science  and  Archaeology,  and  Part  3  it  is  hoped  will  be  published  in 
May  next,  containing  the  Papers  ordered  for  publication  up  to  the  date 
of  the  last  Meeting. 


Minutes  of  Proceedings.  47 

The  Contributors  of  Papers  during  the  year  were: — Rev.  Dr. 
Ilaughton,  p.b.s.,  President ;  Sir  R.  S.  Ball,  f.r.s.  ;  V.  Ball,  f.r.s.  ; 
J.  E.  Cullum;  W.  Doberck,  ph.d.;  Q.  F.  FitzGerald,  f.b.s.  ;  W.  Frazer, 
K.B.c.s.i. ;  Right  Rev.  Dr.  Graves,  f.k.8.  ;  G.  H.  Kinahan,  f.r.o.8.i.  ; 
liev.  H.  W.  Lett,  m.a.  ;  W.  S.  M*Cay,  f.t.c.d.  ;  Rev.  Dr.  Mahaffy, 
F.T.c.D. ;  J.  C.  O'Meagher ;  J.  P.  O'Reilly,  c.e.  ;  W.  Kitchen  Parker, 
F.R.8. ;  T.  Preston,  m.a.  ;  W.  J.  Sollas,  f.r.8.  ;  S.  A.  Stewart ;  Sir  W. 
Thomson,  f.r.s.  ;  B.  C.  A.  Windle,  m.d.  ;  E.  Perceval  Wright,  m.d.  ; 
C.  G.  Young,  M.D. 

The  following  Grants  in  aid  of  the  Preparation  of  Scientific  Reports 
have  been  sanctioned  by  the  Academy : — 

£40  to  Professor  G.  F.  FitzGerald,  f.r.s.,  and  Mr.  E.  Cullum,  to 
assist  them  in  carrying  on  a  Series  of  Magnetic  Observations  at 
Yalentia. 

£15  to  Mr.  S.  A.  Stewart  and  Mr.  R.  L.  Praeger,  for  an  Investiga- 
tion of  the  Flowering  Plants  and  Characese  of  the  Moume  Mountain 
Range. 

£10  to  Mr.  Y.  Ball,  f.r.s.,  to  assist  him  in  completing  his  Report 
on  tho  Mineral  and  Yegetable  Substances  used  as  Drugs  in  India 
during  the  Middle  of  the  16th  Century. 

£20  to  Professor  M.  Hartog,  ph.d.,  to  enable  him  to  carry  on  his 
researches  into  the  Physical  Structure  of  Protoplasm. 

£15  to  Mr.  G.  Y.  Dixon,  m.a.,  and  Mr.  A.  F.  Dixon,  to  enable  them 
to  investigate  the  Marine  Invertebrate  Fauna  of  the  neighbourhood  of 
Dublin. 

£85  to  Sir  Robert  Ball,  f.r.s.,  for  a  Star  Photograph  Measuring 
Apparatus. 

£15  to  a  committee  consisting  of  the  President  and  Mr.  Robert 
Russell,  F.T.c.D.,  towards  making  mechanical  appliances  for  the  Graphic 
Construction  of  Quadratic,  Cubic,  and  Quartic  Curves. 

[Appended  to  this  Report  is  given  a  list  of  the  Grants  in  aid  of 
Scientific  Research  voted  by  the  Academy  from  June,  1879,  up  to 
the  present  date.] 

In  the  Library  we  have  received  by  donation  an  interesting  set  of 
drawings  of  Irish  marble  work  of  the  last  century.  A  valuable  and 
unique  series  of  delineations  of  ancient  edifices  in  Ireland  has  also 
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been  acquired,  together  with  sereral  important  additions  to  the 
Academy's  collection  of  tracts  and  pamphlets.  The  QoTemment  has 
deposited  with  the  Academy  the  remainder  of  the  collections  made  by 
the  late  topographical  department  of  the  Ordnance  Survey  of  Ireland, 
and  these  will  now  be  accessible  in  the  Library  of  the  Academy,  with 
the  volumes  of  the  same  collections  which  we  received  many  years 
since. 

With  respect  to  the  Irish  department  of  the  Academy's  work, 
there  have  been  printed  off  fifty-two  pages  of  the  Yellow  Book  of 
Lecan,  in  photography,  and  a  large  number  of  pages  have  been  photo- 
graphed, and  are  shortly  to  be  printed  off. 

Dr.  Atkinson  has  finished  his  edition  of  Eeating's  Upi  t>io)t- 
^^oice  ^n  Ui^ify  toI.  i.,  text,  glossary,  and  appendix,  and  it  will  be 
laid  before  the  Academy  at  the  next  Meeting. 

A  correspondence  has  taken  place  between  His  Excellency  the 
Lord  Lieutenant,  Her  Majesty's  Treasury,  and  the  Council,  in  reference 
to  the  future  Housing  of  the  Academy,  after  the  transfer  of  its  Museum 
to  the  New  Museum  of  Science  and  Art,  Dublin.  The  Council^  feel 
that  the  best  thanks  of  the  Academy  are  due  to  His  Excellency  for 
so  promptly  and  effectually  intervening  as  to  secure  to  the  Academy 
the  continued  occupancy  of  their  present  house. 

The  Council  trust  that  the  further  question  of  the  future  relations 
of  the  Academy  to  their  Museum  Collections  will  shortly  receive  defi- 
nite solution,  upon  which  the  transfer  may  be  speedily  effected,  to  the 
suitable  apartments  prepared  for  the  Collections  in  the  New  Museum 
Building. 

The  following  Members  have  been  elected  since  the  16tli  March» 
1889  :— 

Blayney  R.  T.  Balfour,  d.l. 

Robert  Barklie,  f.c.s. 

Rev.  John  H.  Bernard,  b.d.,  f.t.c.d. 

James  Brenan,  b.h.a. 

Rev.  George  Raphael  Buick,  h.a. 

MacCarthy  Conner. 

Rev.  Edmund  Hogan,  s.j. 

Douglas  Hyde,  ll.d. 

William  S.  M*Cay,  m.a.,  f.t.c.d. 

Frederick  Purser,  m.a.,  f.t.c.d. 
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The  following  Honorary  Members  were  elected  on  the  16th  March 
of  last  year  : — 

In  the  Section  of  Science, 

Dimitri  Ivanovitch  Mendelejeff. 
Julius  Sachs. 

In  the  Section  of  Polite  Literature  and  Antiquities. 

Christian  Prederick  Herhst. 
Edward  Maundc  Thompson. 

We  have  lost  by  death  within  the  year  nine  Members  : — 

John  Ball,  m.a.,  f.r.s.,  elected  April  13,  1840. 

Matthew  P.  D*Arcy,  m.a.,  d.l.,  elected  April  13,  1846. 

Right  Hon.  the  Earl  of  Granard,  k.p.,  elected  April  13,  1863. 

Sir  Robert  Kane,  m.d.,  ll.d.,  f.k.s.,  elected  November  30,  1831 

Robert  Edwin  Lyne,  elected  January  13,  1868. 

Robert  McDonnell,  m.d.,  f.r.s.,  elected  February  9,  1857. 

Walter  Myers,  elected  April  10,  1876. 

John  Neville,  c.b.,  f.r.g.s.i.,  elected  June  8,  1844. 

Thomas  Williams,  elected  January  9,  1837. 

We  have  also  lost  by  death  within  the  year  one  Honorary  Member 
in  the  Section  of  Science. 

Elias  Loomis,  elected  March  16,  1880. 

Among  the  ordinary  Members  removed  by  death  we  may  specially 
mention,  although  not  a  contributor  to  the  Transactions  of  the 
Academy,  Mr.  John  Ball,  f.r.s.,  who  represented  the  Academy  for 
many  years  on  the  Government  Grant  Committee  of  the  Royal 
Society.  The  results  of  his  distinguished  botanical,  geographical, 
and  physical  investigations  are  published  elsewhere. 

Da.  Robert  M'Donnell  was  bom  on  the  15th  March,  1828,  in 
Dublin.  He  entered  Trinity  College,  Dublin,  in  1844,  graduating  as 
B.A.  in  1849  ;  m.b.  in  1851 ;  and  m.d.  in  1857.  He  also  studied  in  the 
Schools  of  Paris  and  Vienna.  He  was  elected  a  Member  of  this 
Academy  in  1857,  and  served  for  several  years  on  its  Council.     In 
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1 865  he  was  made  a  Fellow  of  the  Royal  Society,  and  has  serred  on 
seyeral  Royal  Commissions,  such  as  those  appointed  to  inquire  into  the 
Medical  Acts,  into  the  Prisons  in  Ireland,  and  on  the  Education  and 
Employment  of  the  Blind. 

Well  known  and  highly  respected  hy  his  professional  colleagues, 
he  was  President  of  the  Royal  College  of  Surgeons  in  Ireland  in  1877 ; 
and  was  President  of  the  Academy  of  Medicine  in  Ireland  in  1885. 

During  the  Crimean  War  he  served  as  a  Volunteer,  being  first 
attached  to  the  British  Hospital  at  Smyrna,  and  then  at  Sebastopol, 
receiving  for  his  services  the  British  Medal  and  clasps  and  the 
Turkish  Medal. 

His  contributions  to  Surgical  literature  were  very  numerous,  but 
in  his  early  days,  before  the  responsibilities  and  cares  of  a  large 
practice  were  upon  him,  he  devoted  all  his  leisure  to  Physiological  and 
Biological  studies  :  many  papers  on  such  subjects  will  be  found  in  the 
Journal  de  la  Physioloffis,  and  in  the  Froeeedingi  of  the  Royal  Dublin 
Society.  To  our  Tratuaciiani  he  contributed  in  1862  a  Memoir  on  the 
**  Lateral  Line  in  Fishes." 

Si&  Robert  Kaite,  almost  from  his  boyhood,  exhibited  a  very  strong 
taste  and  aptitude  for  chemical  research,  and  in  1828,  at  the  early  age 
of  eighteen,  published  his  first  paper,  '*  Observations  on  the  Existence 
of  Chlorine  in  the  Kative  Peroxide  of  Manganese."  This  was  soon 
followed  by  a  number  of  essays  on  various  chemical  subjects.  For  his 
investigations  into  the  chemical  history  of  Archil  and  Litmus,  printed 
in  the  Philosophical  Transactioni^  he  obtained  in  1841  a  Royal  Medal 
from  the  Royal  Society  of  London. 

For  his  researches  on  the  nature  and  constitution  of  the  compounds 
of  Ammonia  he  was  awarded,  in  1843,  the  Cunningham  Gk)ld  Medal  of 
this  Academy.  It  may  be  mentioned  in  connection  with  his  labours 
on  those  compounds,  that  in  the  opinion  of  Berzelius,  Kane  has  assisted 
in  an  important  degree,  to  establish  the  actual  existence  in  nature  of 
amide  (or,  as  Kane  preferred  to  call  it,  amidogene^  from  its  analogy  with 
oxygen,  &c.),  t.tf.  HaN,  which  had  been  before  only  inferred  by  Dumas. 

In  addition  to  these  classical  researches,  he  made  many  others  of 
considerable  scientific  value,  amongst  which  may  be  mentioned  those 
on  Pyroxylic  spirit,  or  Acetone ;  on  the  composition  of  certain  essential 
oils  ;  on  the  constitution  of  the  Ethers ;  and  on  several  new  Salts,  or 
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compounds,  which  he  discovered,  of  Copper,  Mercury,  Platinum,  and 
other  metals.  In  addition  to  his  lahours  in  the  fields  of  original 
research  he  puhlished,  in  1842,  his  **  Elements  of  Chemistry." 

Having  been  appointed  Professor  of  Natural  Philosophy  to  the 
Royal  Dublin  Society  in  1843,  he  delivered  before  the  Society,  in  that 
year,  a  series  of  lectures  on  the  natural  sources  of  wealth  in  this 
country.  These  constituted  the  basis  of  his  well-known  book  published 
in  the  following  year,  "  The  Industrial  Resources  of  Ireland,"  which, 
even  in  these  days,  notwithstanding  the  change  of  circumstances  in 
various  respects  and  the  subsequent  advancement  of  science,  continues 
to  be  a  work  of  great  interest  and  importance. 

In  1849  Sir  R.  Kane  was  elected  a  Fellow  of  the  Royal  Society. 

Having  been  for  a  short  time  Director  of  the  Museum  of  Irish 
Industry,  Dublin,  he  was  appointed,  in  1849,  the  first  President  of 
Queen's  College,  Cork  ;  the  duties  of  which  post  he  zealously  and 
e£Sciently  discharged  until  he  resigned  it  in  1873,  when  he  came  to 
live  in  Dublin.  In  1875  he  was  appointed  Commissioner  of  National 
Education,  and  a  Member  of  the  Academic  Council  of  the  University 
of  Dublin,  and,  in  1880,  s^  Member  of  the  Senate  of  the  Royal  University. 

To  us  of  the  Academy  his  loss  is  great ;  he  was  emphatically  one 
of  our  land-marks,  his  Membership  of  the  Academy  having  begun  so 
far  back  as  1831.  He  was  elected  on  the  Council  in  1841 ;  he  was 
Secretary  of  the  Council  from  1842  to  1846,  and  President  of  the 
Academy  from  1877  to  1882. 

Along  with  his  rare  ability  and  scientific  attainments,  Sir  R.  Kane 
was  endowed  with  qualities  which  made  association  with  him  very 
pleasant ;  his  excellent  judgment  and  unruffled  temper  made  him 
an  admirable  adviser  on  any  point  on  which  his  opinion  was  asked, 
or  when  he  felt  it  his  duty  to  set  forth  his  views.  And  in  con- 
sequence of  his  habitual  moderation  he  was  able  to  hold  and  express 
perfectly  definite  opinions  without  forfeiting  either  the  friendship  or 
the  respect  of  those  from  whom  he  difPered.  Perhaps  few  men  of  his 
position  have  preserved  so  steadily  to  the  end  so  large  a  circle  of  friends ; 
and  there  are  still  fewer  whom  even  opponents  would  name  with 
such  unfeigned  esteem  and  respect. 

It  should  not  be  forgotten  that  his  work  was  in  various  ways 
pre-eminently  of  a  national  character ;  the  result  of  his  labours  tended 
directly  to  benefit  and  to  ameliorate  the  condition  of  his  fellow- 
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countrymen.  A  thoronglily  practical  man,  he  has  left  an  admirable 
example  of  the  manner  in  which  skilled  knowledge  may  bo  made  to 
yield  valuable  results  for  the  better  development  of  the  condition  and 
resources  of  a  country. 

The  following  is  a  list  of  the  Papers  by  Sir  Robert  Kane  in  the 
Transactions  and  Proceedings  of  the  Academy  : — 

Papers  published  in  the  ^*  Transactions.^' 

1835.  "  Researches  on  the  Action  of  Ammonia  on  the  Chlorides  and 

Oxides  of  Mercury." 
1837.     *  *  On  a  Sei  ies  of  Combinations  derived  from  Pyro-acetic  Spirit," 

1837.  "On  the  Composition  of  cciiain  Essential  Oils." 

1838.  ^*  Researches  on  the  2Tature  and  Constitution  of  the  Compounds 

of  Ammonia." 

Papers  published  in  the  **  Proceedings.^' 

1836.  **  Contributions  to  tho  History  of  Pyroxylic  Spirit,  and  the 

derived  Combinations." 
1 836.     ''  Xanthomethilic  Acid." 

1 836.  "  On  the  Composition  of  Thebaine." 

1837.  "  Researches  on  the  Combinations  derived  from  Pyro-acetic 

Spirit." 
1837.     "  On    Dumasine,   a  new    Fluid    Substance    isometric  with 
Camphor." 

1837.  **  On  the  Composition  of  certain  Essential  Oils." 

1838.  "  On  the  Sulphates  and  Nitrates  of  Mercury,  particularly  the 

basic  salts  formed  by  Ammonia." 
1838.     "  On  the  Theory  of  Ammoniacal  Compounds." 
1838.     "On  the   Ammoniacal  and  other  Basic  Compounds  of  the 

Copper  and  Silver  Families." 
1838.     "On  the  Action  of  Arseniuretted  Hydrogen  on  Sulphate  of 

Copper,    and    on    the    Manganese    Alum    analysed    by 

Dr.  Apjohn." 

1838.  "  On  the  Theory  of  the  Ethers." 

1839.  "  On  a  Substance  intermediate  between  White  Precipitate  and 

Sal-ammoniac." 

1840.  "  On  the  Production  of  Audible  Sounds." 
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1842.     "  On  the  Colouring  Matter  of  the  Persian  Berries." 

1842.  ''On  the  Tannin  of  Catechu  and  the  Chemical  Substances 

derived  from  it." 

1843.  *'  On  the  Chemical  Composition  of  the  different  plants  of  Flax 

and  Hemp." 

1844.  ''  On  the  Chemical  Composition  of  the  different  kinds  of  Euel 

found  in  Ireland." 

1847.  "  On  the  Composition  of  the  Essential  Oil  of  Zaurus  ios- 

safraiy  and  of  certain  compounds  derived  from  it." 

1848.  ''  Maps  illustrative  of  the  distribution  of  the  values  of  land  in 

Ireland." 

1849.  "  On  the  Manufacture  of  Iron  in  this  country." 


APPENDIX. 

PARLIAMENTARY  GRANT  FOR  THE  PREPARATION  OP  SCIENTIFIC 

REPORTS. 

[Vide  also  Appendix  B,  Minutes  of  Frocetdingtior  1876,  p.  Ixvii.,  and  Appendix  A, 
Minutes  of  Proceedingt  for  1880,  p.  134. 

From  June,  1879,  to  Feb.,  1890,  the  following  Grants  in  aid  of 
Scientific  Eesearch  recommended  by  the  Council  have  been  approved 
of  by  the  Academy : — 


No. 

Date. 

Name  and  Subject. 

Amount 

of 
Award. 

76 

i 

77 
78 

1879. 
June  23. 

»>      »♦ 

0.  H.  Kinahan,  R.  J.  Ussher,  and  Leith  Adams,  for 
the  exploration  of  the  Cappagh  Caves  near  Dun- 
ganran, 

J.  E.  Reynolds,  for  the  purchase  of  a  considerable 
quantity  of  Sulpho-urea,  to  make  experiments  on  the 
Comparative  Actions  of  the  Isomeric  Bodies,  Sulpho- 
cyanate  of  Ammonium,  and  Sulpho-urea,  on  the 
growth  of  certain  plants, 

0.  H.  Kinahan  and  W.  H.  Baily,  for  the  investigation 
of  the  fossils  and  igneous  rocks  of  the  Curie w  and 
FintonaBeds, 

£     «.   d, 
60    0    0 

16    0    0 
50    0    0 
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No. 


Date. 


Name  and  Subject. 


Amount    < 

of         I 

Award.     ■ 


1880. 

79  I    Jan.  26. 

80  I      „      „ 

81  [       M       „ 

82  Mar.  16. 


83 

84 

85 
86 

87 
88 
89 

90 
91 
92 
93 
94 
96 

96 
97 
98 


Juno  14. 


1881. 
Feb.  14. 


28. 


Mar.  16. 
May  23. 


R.  M.  Barrington,  for  the  investigation  of  the  Flora  of 
the  Blafikett  Islands, 

H.  C.  Hart,  for  the  investigation  of  the  Flora  of  the 
Galtee  Mountains, 

P.  S.  Abraham,  to  assist  him  in  the  Microscopic  Study 
of  the  Marsupial  Tissues,     ....'. 

S.  A.  Stewart,  for  the  exploration  of  the  Botany  of  the 
portion  of  the  County  Fermanagh  west  of  Ix>ugb 
Erne,  including  what  is  called  the  Highlands  oi 
Fermanagh, 

J.  £.  Beynolds  and  Rev.  S.  Haughton,  for  Microecopic 
Slide  Sections  of  a  large  collection  of  Sandwich 
Island  Lavas,  already  analysed  by  Dr.  Haughton,  . 

H.  W.  Matkintosh.  for  the  further  investigation  of 
the  Structure  of  Echinoderms,         .... 

F.  Hodges,  for  researches  on  the  action  of  various 
Bleat  King  Agents, 

I.  Carroll,  for  the  exploration  of  the  Botany  of  the  dis- 
trict in  the  County  Cork  lying  to  the  westward  of  a 
line  drawn  from  Skibbereen  to  Bantry,    . 

G.  Sigerson,  for  the  Construction  of  an  Electric  Appara- 
tus for  Physiological  investigations, 

B.  C.  A.  Windle,  for  researches  on  the  embryology  of 
the  Muscular  System,     ...... 

E.  T.  Hitrdman,  to  make  Soundings  in  Lough  Gill, 
with  a  view  to  throwing  light  on  the  Geological  For- 
mation of  the  locality, 

F.  P.  Blnckwill  and  J.  Wright,  for  the  examination  of 
the  Foraminifera  of  Dublin  Ba^,     .... 

Gerrard  Kinahan,  in  aid  of  his  researches  on  the 

Chemical  Impurities  of  River  Waters,     . 
Rev.  S.  Haughton,  to  aid  in  completing  his  researches 

in  Sun  Heat, 

R.   A.    Hayes,   to  aid  him  in  Microphotogr&phy  by 

Electric  Light, 

R.  M.  Barrington,  for  the  Botanical  Exploration  of  the 

Islands  of  Lough  Erne, 

S.  A.  Stewart,  to  complete  the  investigation  of  the 

Botany    of    the    Mountains    of    Fermanagh    and 

Cavan,  

H.  C.  Hart,  to  aid  him  in  the  Exploration  of  the 

Botany  of  the  Eillamey  Mountains, 
A.  G.  More  and  A.  C.  Haddon,  for  Dredging  in  Dublin 

Bay 

£.   W.  Davy,  for  further  researches  on  the  Oi^ganic 

Nitro-pruB8ides, 


10  0  0 

10  0  0 

20  0  0 

10  0  0 

20  0  0 

30  16  6  ; 

I 

26  0  0  ) 

10  0  0 

20  0  0 

25  0  0 

15  0  0 

20  0  0 

30  0  0 

50  0  g! 

10  0  0 

15  0  0 

10  0  0 

20  0  0 

25  6  6 

20  0  0 
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No. 


Date. 


Name  and  Subject. 


Amount 

of 
Award. 


99 
100 
101 
102 

103 

104 

105 

106 

107 
108 

109 

110 

111 

112 

113 

114 
115 

116 

117 

118 

119 

120 

121 


1882. 
Jan.  23. 

>»      »» 

M  }l 

»l  »» 

Feb.  13. 
Mar.  16. 


ft      I) 
June  12. 

if        ft 

Dec.  11. 


1883. 
Dec.  11. 


Feb.  26. 
ti      tt 


May  28. 
If      tt 
tt      ft 
tt      tt 
tt      tt 


T.  H.  Cony,  for  an  examination  of  the  Botany  of  Ben 
Bulben,  ........ 

J.  L.  E.  Dreyer,  for  Calculations  to  detennine  the 
exact  Value  of  the  Constant  of  Precession, 

Rev.  W.  Green,  towards  Exploring  the  New  Zealand 
Glaciers, 

W.  F.  De  Yismes  Eane,  for  an  examination  of  the 
Entomological  Fauna  of  the  wooded  districts  of 
Ulster 

H.  W.  Mackintosh,  to  aid  in  Exploring  the  Zoophytes 
of  the  Irbh  Coast, 

A.  G.  More,  to  aid  in  the  Exploration  of  the  Botany  of 
St.  Kilda,       ........ 

H.  C.  Hart,  for  a  Botanical  exploration  of  the  Moun- 
tain Ranges  of  Ireland, 

R.  M.  Borrington,  to  complete  his  Botanical  explora- 
tion of  the  Shores  and  Islands  of  Lough  Erne, 

S.  A.  Stewart,  for  a  Botanical  exploration  of  Rathlin, 

Rev.  "W.  Green,  towards  exploring  the  New  Zealand 
Glaciers  (in  addition  to  £30  already  votod), 

Gerrard  A.  Einahan,  in  aid  of  researches  in  the 
Minerals  of  Ireland  by  means  of  washing, 

E.  W.  Davy,  in  aid  of  researches  in  the  Physical  and 
Chemical  Properties  of  the  Alkaloids, 

H.  C.  Hart,  for  exploration  of  the  Botany  of  the  Coast- 
line of  Ireland, 

F.  P.  Balkwill  and  J.  Wright  in  aid  of  further  re- 
searches in  the  Foraminifera  of  Dublin  Bay,    . 

A.  Macalister,  to  purchase  Skulls  of  the  Peninsular 
and  Insular  Races  of  Western  Europe,  for  comparison 
with  Irish  Crania, 

W.  Doherck,  for  a  Magnetic  Survey  of  Ireland, 

C.  A.  Cameron,  for  researches  on  the  lodates  and 
Bromates  of  the  Alkaloids, 

H.  C.  Hart,  for  the  continued  Botanical  Examination 
of  the  Mountains  of  Ireland,  .... 

T.  H.  Corry,  to  continue  the  Botanical  Survey  of  Ben 
Bulhen, 

S.  A.  Stewart,  for  a  Botanical  Survey  of  Lough  Allen 
and  the  Slievanierin  Mountains,      .... 

W.  F.  de  y.  Sane,  to  investigate  the  Entomological 
Fauna  of  the  South  and  South-west  Coasts  of  Ireland, 

J.  Wright  and  F.  P.  Balkwill  for  further  researches  on 
the  Foraminifera  of  Dublin  Bay  and  neighhourhood, 

Greenwood  Pirn,  to  investigate  the  Irish  Fungi,  es- 
pecially those  of  Eillamey, 


15 

0 

0 

20 

0 

0 

30 

0 

0 

25 

0 

0 

20 

0 

0 

15 

0 

0 

25 

0 

0 

16 
15 

0 
0 

0 
0 

17  10  11 

25 

0 

0 

25 

0 

0 

15 

0 

0 

20 

0 

0 

25  0  0 

50  0  0 

10  0  0 

30  0  0 

10  0  0  I 

15  0  0 

25  0  0 

10  0  0 

15  0  0 


56 


Royal  Irish  Acadetny. 


PASLiAMBifTAXT  Gbant — eotUinuid. 


No. 


Date. 


Name  and  Sotiject. 


Amoot 
of 

Award. 


122 
123 
124 
125 

126 


127 
128 
129 

130 


137 


1883. 
May  28. 

Nov.  12 


1884. 
Feb.  11. 


»»       If 


Nov.  10. 


131 

t»   »> 

132 

i»   If 

133 

If   If 

134 

Dec.  8. 

135 

ff   >* 

136 

1885. 
Feb.  9. 

Bpt.  H.  W.  Lett,  for  an  examination  of  the  Mosses 

and  Lichens  of  the  Moume  Mountains,    . 
B.  M.  Bairin^n,  for  the  exploration  of  the  Flora  of 

the  Shannon  Lakes, 

B.   S.    Ball,  for  the  Construction  of  a  Model  of  a 

Cylindroid, 

H.  C.  Hart,  for  a  Botanical  Beport  in  connection  with 

the  Palestine  Exploration  Expedition, 


W.  M.  Coatee,  for  a  Magnetic  Survey  of  Ireland.  [A 
grant  of  £50  was  made  to  Dr.  Doberck  for  this 
purpose  in  February,  1883,  but,  being  unable  to 
proceed  with  the  surrey,  in  consequence  of  his  de- 
parture to  Hong  Kong,  he  returned  the  amount  of 
the  grant.],  

Ber.  S.  Haughton,  to  assist  in  defraying  the  expenses 
of  Calculations  of  Sun-heat  and  Badiation, 

B.  M.  Barrington  and  B.  P.  Yowell,  to  complete  the 
Botanical  Survey  of  the  Ben  Bulben  Bange,    . 

Bev.  S.  Haughton,  in  supplement  of  a  grant  of  £35, 
to  defray  the  expenses  of  Calculation  of  Sun-heat 
Co-efficients  and  Badiation, 

W.  Adeney,  for  a  Chemical  and  Spectroscopical  Investi- 
gation of  the  rarer  Elements  in  some  of  the  Crystal- 
line Bocks  of  Donegal 

A.  C.  Haddon,  for  researches  on  the  Morphology  of 
the  MoUusca, 

H.  C.  Hart,  for  the  investigation  of  the  Fbra  of 
Southern  Donegal, 

S.  A.  Stewart,  for  the  investigation  of  the  Flora  of 
the  Southern  portion  of  the  County  Clare  and  the 
Shannon  Estuary, 

J.  P.  O'Beilly,  to  aid  in  researches  regarding  the  Dis- 
tribution ii  Earthquakes  in  Great  Britain  and  Ire- 
land,       

W.  Frazer,  for  the  purchase  of  the  Standard 
Instruments  for  the  correct  measurement  of 
Crania, 

E.  P.  Wright,  A.  C.  Haddon,  W.  J.  SoUas,  H.  W. 
Mackintosh,  P.  Sladen,  J.  Wright,  and  B.  Malcolm- 
son,  for  a  report  on  the  Deep- Sea  Dredging  off  the 
Entrance  to  Bantry  Bay, 

W.  J.  Sollas,  to  aid  in  researches  on  the  Metamorphio 
and  Igneous  Bocks  of  the  Western  Highlands  of 
Ireland, 


£  s.  i. 

10  0  0 

15  0  0 

15  0  0 

50  0  0 


50  0  0 

35  0  0 

16  0  0  , 

I 

15  0  0  I 

25  0  0 

30  0  0 

15  0  0 

15  0  0 

15  0  0 

10  0  0 

50  0  0 

40  0  0 
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Mo. 


Date. 

1886. 
Feb.  9. 

fi 

i> 

June  8. 

t* 

»i 

»» 

M 

f  f 

tt 

Not.  9. 

tf 

»f 

1886. 
Feb.  22. 

June  28. 

»> 

»f 

1887. 
Feb.  28. 

»} 

f» 

i> 

f» 

>» 

(» 

Name  and  Subject. 


Amount 

of 
Award. 


138 
139 
140 
141 
142 
143 
144 
146 

146 
147 
148 

149 

160 
161 


152 
153 
164 

156 


J.  Wright,  to  aid  in  researches  on  the  Foraminifera 
of  Dublin  Baf, 

R.  M.  Banington,  to  aid  in  researches  as  to  the  Migra- 
tion of  Birds  in  Ireland, 

B.  M.  Barrington  and  B.  P.  Vowell,  for  a  report  on 
the  Flora  of  the  Shores  and  Islands  of  Lough  Bee,  . 

H.  C.  Hart,  for  a  further  report  on  the  Flora  of  the 
County  of  Donegal,        ...... 

W.  F.  de  V.  Kane,  for  a  report  on  the  Distribution  of 
the  Lepidoptera  of  the  South  of  Ireland, 

W.  Gray,  for  a  report  on  the  Worked  Flints  of  the 
North-east  of  Ireland, 

S.  A.  Stewart,  for  a  report  on  the  Flora  of  the  Southern 
Shores  of  tho  Shannon,  .        .        .        . 

A.  M 'Henry,  for  a  report  on  the  Animal  and  other 
Remains  found  in  the  Sand-hills  of  Ballintoy  and  the 
Crannog  of  Lough-na-Crannagh,    .        .        .        . 

A.  6.  More,  for  a  report  on  the  Geographical  Distribu- 
tion of  Plants  in  Ireland, 

W.  J.  Knowles,  to  inyestigate  the  Flint  Implements 
of  the  North-east  of  Ireland, 

D.  J.  Cunningham,  for  a  report  on  the  Anatomy  of  the 
Chimpancee 

£.  P.  Wright,  W.  J.  Sollas,  and  A.  C.  Haddon,  to 
assist  in  the  preparation  of  tbe  Record  of  Zoological 
literature  for  1886, 

H.  C.  Hart,  towards  the  continuance  of  the  Botanical 
Exploration  of  Southern  and  Central  Donegal, 

A.  C.  Haddon,  Rev.  W.  8.  Green,  J.  Wright,  and  E. 
P.  Wright,  for  a  further  report  on  the  Dredging  in 
Deep  Water  off  the  South-west  Coast  of  Ireland, 


G.  F.  FitsGerald,  to  aid  in  making  Magnetic  Observa- 
tions at  Yalentia 

J.  P.  O'Reilly,  to  aid  in  a  Chemical  Study  of  certain 
Rock  Formations  about  Dublin,      .... 

Rev.  8.  Haughton  and  G.  F.  FitzGerald,  to  aid  in 
ascertaining  the  Amounts  of  Evaporation  of  Water 
and  other  Liquids,  when  the  same  Total  Amount  of 
Heat  is  applied  in  different  times,  .... 

W.  J.  Sollas,  to  aid  in  the  Study  of  the  Structures  and 
Relations  of  the  Igneous  Rocks  of  the  Carlingford 
and  Moume  Mountain  Districts,     .... 


£     «.  d. 
20    0    0 


15 

0 

0 

10 

0 

0 

10 

0 

0 

10 

0 

0 

10 

0 

0 

10 

0 

0 

20 

0 

0 

60 

0 

0 

10 

0 

0 

60 

0 

0 

10 
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0 

15 

0 

0 

40 

0 

0 

40 

0 

0 

16 

0 

0 

40 

0 

0 

26 

0 

0 
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No. 


Date. 


Kmm  and  Subject. 


of 

A«aid. 


IM 

167 
168 

169 


160 
161 

162 

163 
164 

166 

166 
167 

168 

169 
170 
171 


Feb.  28. 


June  27. 


1888. 
Jan.  23. 


Feb.  13. 
Feb.  27. 


Juno  11. 


Not.  so. 


1889. 
Mar.  16. 


y.  Ball,  to  pivpare  a  report  on  the  Mineral  and  Te^e- 
table  Substances  used  as  Drugs  in  India  in  the  middle 
of  the  sixteenth  century, 

Rev.  T.  £.  Espin,  to  aa-^ist  him  in  the  reyision  of 
Birmingham's  Red  Star  Catalogue, 

R.  P.  Vowell,  for  the  investigation  of  the  Flora  of  the 
Shores  and  Neighbourhood  of  Loughs  Corrib  and 
Mask 

J.  P.  O'Reilly,  as  an  additional  grant  for  the  investi- 
eation  of  the  Constitution  of  certain  Cambrian 
Rocks, 


R.  L.  Praeger,  for  the  inyestigation  of  the  Post-tertiary 
Estuarine  Deposits  of  the  North  of  Ireland,     . 

W.  J.  Knowles,  for  the  inyestigation  of  the  Pre-historic 
Remains  of  the  Sand-hills  of  the  Coast  of  the 
Northern  Counties, 

J.  P.  O'Reilly,  as  an  additional  grant  for  the  investi- 

gtion  of  the  Chemical  Constitution  of  the  Cambrian 
>ckB0fBray, 

A.  C.  Haddon,  to  assist  him  in  the  investigation  of 
the  Coral  Reefs  of  Torres  Straits,    .... 

W.  O.  Wood-Martin,  for  the  Exploration  of  the 
newly-discovered  Crannog  Site  in  the  County  of 
Meath, 

Rev.  W.  S.  Green,  J.  Wright,  C.  B.  Ball,  and  E.  P. 
Wright,  to  continue  the  Deep-sea  Investigations  to 
the  one  thousand  fathom  depUi  off  the  South  Coast 
of  Ireland,      .  ^ 

J.  Jolv,  for  the  investigation  of  the  Melting  Points 
and  Thermal  Expansion  of  Minerals, 

O.  F.  FitzGerald,  W.  J.  Sollas,  and  R.  Smeeth,  for 
the  investigation  of  the  Electrical  Resistance  of 
Crystals, 

D.  J.  Cunningham,  for  researches  on  Cranio-Cerebral 
Topography 

W.  J.  Knowles,  as  an  additional  ^rant  for  the  investiga- 
tion of  the  Pre-historic  Remams  of  the  Sand-hills  of 
the  Coast  of  Ireland, 

W.  J.  Sollas,  as  an  additional  gn^^  ^O'  ^^  investiga- 
tion of  the  Igneous  Rocks  of  Carlingford  and  County 
Down, 

D.  J.  Cunningham,  as  an  additional  grant  for  researches 
on  Brain  and  Cranial  Qrowth,         .... 


£  $.  d. 

26  0  0 

10  0  0 

10  0  0 

25  0  0 

10  0  0 

20  0  0 

16  0  0 

60  0  0 

10  0  0 

60  0  0  I 

20  0  Oj 

i 

10  0  0 

30  0  0 

20  0  0 

60  0  0 

60  0  0 
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No. 


Date. 


Name  and  Subject. 


Anoant 

of 
Award. 


172 

173 
174 

176 


176 
177 

178 
179 
180 


1889. 
Mar.  16. 


May  27. 


Jane  24. 


1890. 
Jan.  13. 


Feb.  24. 
II      }i 


J.  P.  O'Reilly » as  an  additional  gnint  for  the  investiga- 
tion of  the  Chemical  Constitution  of  the  Cambrian 
Rocks  of  Bray  Head, 

O.  F.  FitzGerald  and  E.  Cullum,  to  carry  on  a  series 
of  Magnetic  Observations  at  Valentia, 

5.  A.  Stewart  and  R.  L.  Praeger,  for  an  investigation 
of  the  Flowering  Plants  an  1  Characess  of  the  Moume 
Mountain  Range, 

y.  Ball,  as  an  additional  grant  for  the  investigation  of 
the    Mineral    and    Vegetable    Substances   used  as 

.  Drugs  in  India  during  the  middle  of  the  sixteenth 
Century, 

M.  Hartog,  to  enable  him  to  carry  on  his  researches 
into  the  Physical  Structure  of  Protoplasm, 

6.  T.  Dixon  and  A.  F.  Dixon,  to  enable  them  to 
investigate  the  Marine  Invertebrate  Fauna  of  the 
neighbourhood  of  Dublin, 

Sir  Robert  Bull,  for  a  Star  Photograph  Measuring 
Apparatus, 

M.  Hartog,  as  an  additional  grant  to  assist  him  in  his 
Researches  into  the  Physical  Structure  of  Protoplasm, 

Rev.  Dr.  Hanghton  and  Mr.  R.  Russell,  towards  mak- 
ing mechanical  appliances  for  the  Graphic  Construc- 
tion of  Quadratic,  Cubic,  and  Quartic  Curves 


£    $.    4, 


20 

0 

0 

40 

0 

0 

16 

0 

0 

10 

0 

0 

16 

0 

0 

16 

0 

0 

86 

0 

0 

6 

0 

0 

16    0    0 


The  Eeport  was  adopted. 

Bead  the  following  letter  from  Mr.  B.  B.  Kane  : — 

"  DmroivEK,  Ailbsbxtbt  Boad, 

''March  2nd,  1890. 
'*  Dear  Db.  Wbight, 

"  On  behalf  of  the  family  of  Sir  Bobert  Kane,  I  desire  to 
express  our  deep  sense  of  the  honour  done  to  his  memory  by  the  reso- 
lution of  the  Boyal  Irish  Academy,  a  copy  of  which  you  sent  to  me  in 
yours  of  the  24th  February. 

"  Yours  very  faithfuUy, 

*'  BoBEBT  BoionsT  Kanb. 
"E.  P.  Wright,  Esq.,  m.d." 
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By-Law  6,  chapter  iz.,  having  been  sospended,  Visiton  were 
admitted. 

Professor  K.  Atkinson,  LL.n.,  read  a  Paper  on — "  The  use  of  Two 
Inflexional  Forms  of  the  Verb  in  Irish." 

The  Secretary  read  for  Professor  SoUas,  LL.n.,  f.b.s.,  a  Paper  on — 
**  The  occurrence  of  Zinnwaldite  in  the  Granite  of  the  Mourne  Moun- 
tains." 

On  the  report  of  the  Scrutineers,  the  President  declared  the  follow- 
ing duly  elected  as  President  and  Council  for  the  ensuing  year : — 

PREBmEKT  : 

Ret.  Saxttsl  JLavobjov,  v.d.,  f.r.8.,  s.F.T.c.n. 

Cowciii. 

Committee  of  Science. 

John  Casey,  ll.i>.,  f.k.it.i.,  f.r.8. 
Charles  R.  C.  Tichbome,  ll.d. 
Edward  Perceval  Wright,  m.d. 
Sir  Robert  S.  Ball,  ll.d.,  f.b.s. 

V.  Ball,  LL.D.,  F.fi.S. 

F.  A.  Tarleton,  ll.d.,  f.t.c.d. 

Daniel  J.  Cunningham,  x.n. 

Benjamin  Williamson,  v. a.,  F.a.s.,  f.t.cd. 

J.  P.  O'Reilly,  c.E. 

George  L.  Cathcart,  m.a.,  f.t.c.d. 

Rev.  Joseph  A.  Galbraith,  v.a.,  s.f.t.c.d. 

Committee  of  Polite  Literature  and  Antiquities. 

Robert  Atkinson,  ll.d. 

Rev.  Maxwell  H.  Close,  h.a. 

David  R.  Pigot,  v.a. 

Right  Hon.  Sir  Patrick  J.  Keenan,  c.b.,  K.c.i(.e. 

P.  W.  Joyce,  LL.D. 

John  R.  Garstin,  v.a.,  f.s.a. 

Hon.  Mr.  Justice  O'Hagan,  v.a. 

John  T.  Gilbert,  f.s.a. 

John  Eells  Ingram,  ll.d.,  s.f.t.c.d. 

Right  Rev.  William  Reeves,  d.d..  Bishop  of  Down  and  Connor. 

The  ballot  was  then  opened  for  the  election  of  Officers.     Mr. 
Lombard  and  Mr.  Garstin  were  appointed  Scrutineers. 
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On  the  motion  of  Deputy  Surgeon-General  King,  seconded  by 
Professor* Atkinson,  Professor  E.  Perceval  Wright,  m.d.,  was  elected 
a  Visitor  of  the  Museum  of  Science  and  Art,  Dublin. 

On  the  Report  of  the  Scrutineers,  the  President  declared  the  follow- 
ing duly  elected : — 

Teeasuhee — Rev.  M.  H.  Close,  m.a. 

Secketaby — Edward  Perceval  Wright,  m.d. 

Secbetaby  of  the  Council — Robert  Atkinson,  iL.n. 

Secbetabt  of  Fobeion  Cobbespondekce — Joseph  P.  O'Reilly,  c.e. 

LiBBABiAN — John  T.  Gilbert,  f.s.a. 

Clebk  of  the  Academy — Robert  Macalister,  ll.b. 

On  the  Report  of  the  Scrutineers,  the  President  declared  that 

Sir  William  Turner,  f.b.8., 

bad  been  elected  an  Honorary  Member  in  the  Section  of  Science. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

The  President  under  his  hand  and  Seal  appointed  the  following  as 
Yice-Presidents  for  the  ensuing  year : — 

Hon.  John  O'Hagan,  Mr.  Benjamin  Williamson,  Sir  Robert  Ball, 
Dr.  John  K.  Ingram. 

The  Academy  then  adjourned. 


Mown  AT,  Apbil  14,  1890. 
Ret.  Db.  Haughton,  f.b.s..  President,  in  the  Chair. 

Douglas  Hyde,  ll.d.,  signed  the  Roll,  and  was  admitted  a  Member 
of  the  Academy. 

Lord  Walter  Fitzgerald  and  Rev.  Rowland  Scriv^n,  m.a.,  were 
elected  Members  of  the  Academy. 

Professor  Cunningham,  m.d.,  read  a  Paper  on  "A  Stage  in  the 
Growth  of  the  Brain  of  the  Order  Primates." 

The  following  letter  from  Sir  William  Turner  was  read : — 

**  6,  Eton-tebbace,  Emnbitboh, 

'*  20th  March,  1890. 
^*Sib, 

**  I  had  the  honour  to  receive  this  day  your  letter  of  the  18th 
March,  with  accompanying  Diploma,  in  which  you  inform  xae  that 

R.I. A.  MINVTB8,  8BS8ION  1889-90.  rgl 
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at  the  Stated  Meeting  on  the  15th  instant  I  was  elected  an  Honorary 
Member  of  the  Royal  Irish  Academy  in  the  Section  of  Science. 

**  Permit  me  to  express  my  most  cordial  thanks  to  the  Academy 
for  the  distinction  conferred  upon  me  in  enrolling  me  on  the  list  of 
their  Honorary  Members. 

''  It  is  a  most  unexpected  honour,  and  is  consequently  the  more 
appreciated. 

*'  Believe  me  to  remain 

"  Your  obedient  Servant, 

**  William  Tubker. 
"Db.  E.  Perceval  Weight, 

**  Secretary  Royal  Irish  Academy." 

Donations  to  the  Library  were  announced  and  thanks  were  voted 
to  the  Donon. 

Mr.  J.  Y.  Robertson  presented  to  the  Academy  some  tracings  from 
frescoes  on  the  walls  of  St.  Canice's  Cathedral,  Kilkenny. 

A  special  vote  of  thanks  was  passed  for  this  Donation. 


MoirsAT,  Afbil  28,  1890. 
Rev.  Dr.  Haughton,  p.r.s.,  President,  in  the  Chair. 

The  Secretary  read  for  Mr.  Joseph  Wright  a  Report  on  the  For- 
aminifera  of  the  South  of  Ireland. 

Professor  O'Reilly  read  a  **  Note  on  the  Occurrence  of  Idocrase  in 
the  County  of  Monaghou." 

Dr.  Erazer  read  a  ''Note  on  two  Medals  of  St.  Yergil  and  St. 
Rudbert,  Irish  Missionary  Saints  of  the  Seventh  Century,  struck  at 
Salzburg. 

Dr.  Frazer  read  a  **  Note  on  the  Irish  Remains  at  Lough  Crew," 
and  exhibited  a  series  of  Illustrations  by  the  late  G.  Y.  Du  Noyer  of 
the  Scribed  Stones  found  at  Lough  Xlrew. 

Donations  to  the  Library  were  announced,  and  thanks  were  voted 
to  the  Donors. 

A  letter  was  read  from  Dr.  John  McDonnell,  m.r.i.a.,  presenting  a 
Copy  of  the  Lilium  Medecinae  to  the  Library. 

A  special  vote  of  thanks  was  accorded  to  Dr.  McDonnell  for  this 
Donation. 
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MoHPAT,  Mat  12, 1890'. 
Kkt.  Dft.  HAtroHTOK,  F.B.8.,  President,  in  the  Chair. 

Bev.  George  Baphael  Baick,  ica.,  signed  tbe  Boll,  and  vaa  ad- 
mitted a  Member  of  the  Academy. 

Dixon  C.  O'Eeefe,  h.a.,  and  Bobert  Llojd  Woollcombe,  ix.]>., 
were  elected  Members  of  the  Academy. 

Mr.  Jastice  O'Hagan  took  the  Chair  while  the  President  read  a 
Paper  "On  the  Newtonian  Chemistry — 1.  General  Principles; 
2.  Binary  Compounds ;  8.  Ternary  Compounds." 

The  Secretary  read  a  Paper  by  Dr.  ScharfP  "  On  some  New  or 
Bare  Fishes  from  the  South-West  Coast  of  Ireland." 

Donations  to  the  Library  were  announced,  and  thanks  were  Toted 
to  the  Donors. 


Moin>AT,  JuKB  9,  1890. 

Bkt.  Dn.  Hauohtoit,  f.£.8..  President,  in  the  Chair. 

Bobert  Lloyd  Woollcombe,  ll.d.,   signed  the  Boll  and 
mitted  a  Member  of  the  Academy. 

The  Secretary  read  a  Paper  by  Mr.  H.  C.  Hart,  b.a.,  "  On  the 
Bange  of  Flowering  Plants  and  Ferns  on  the  Mountains  of  Ireland." 

The  Secretary  read  a  Paper  by  Mr.  J.  E.  Gore,  p.b.a.s. — "A  Cata- 
logue of  Binary  Stars  for  which  Orbits  have  been  computed." 

The  Treasurer  laid  on  the  tablethe  Audited  Accounts  for  1889-90, 
and  the  Estimate  for  1890-91. 

'  The  Treasurer  read  the  list  of  Members  in  arrear,  as  ordered  l^ 
By-Law  3,  chapter  iii. 
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ICojTOAT,  JuvB  28,  1890. 

J.  K.  iNesAX,  LL.]).,  8.F.T.o.D.y  Yioe-Presldent,  in  the  Cluur. 

BeT.  Bowland  Bcriyen,  k.!..,  signed  the  BoU,  and  was  admitted  a 
Member  of  the  Academy. 

Profeaaor   J.  P.  O'Beilly   read  a  Paper   "On  the  Occonenoe 
of  Sezpentine  in  the  Bocks  of  Braj  Head." 

PhrfesBor  B.  Williamson,  F.n.s.y  f.t.cd.,  read  a  Paper  "On 
Cnrrilinear  Co-ordinates." 

The  Secretary  read  for  Mr.  W.  Percy  Sladen  a  Beport  "  On  some 
Bchinodenos  from  the  South- West  Coast  of  Ireland." 

Donations  to  the  Library  were  announced,  and  thanlcs  were  Toted 
to  the  Bonors. 

The  following  grants,  recommended  by  the  Conndl,  were  approved 
of  by  the  Academy : — 

£20  to  Messrs.  B.  Patterson  and  B.  Lloyd  Praeger  to  assist  them 
in  their  Besearches  into  the  Vertebrate  Portion  of  the  Fauna  of  Ulster. 

£10  to  Mr.  J.  F.  X.  King  to  aasist  him  in  his  Investigations  into 
the  Kenropterous  Fauna  of  the  North  of  Ireland. 

£100  to  a  Committee,  consisting  of  ProL  Cunningham,  mj).,  Ber. 
Dr.  BLaugjhton,  f.x.s.,  and  ProL  Kaddon,  k.a>.,  to  assist  in  the  pur- 
chase of  Anthropometrical  Instruments. 

Bead  Letter  to  the  CounoQ  from  Sir  West  Bidgeway,  June  IS, 
1890,  enclosing  a  Draft  Agreement  for  transfening  the  Museum 
of  the  Academy  to  the  Museum  of  Science  and  Art,  Dublin,  which 
Agreement  had  been  approved  of  by  the  Council. 

"  We  the  Boyal  Irish  Academy,  incorporated  by  Boyal  Charter, 
oonndering  that  it  has  been  deemed  advisable  for  increasing  the 
utility  of  the  Museum,  and  securing  both  its  future  preservation  and 
enlargement  as  a  National  Collection,  to  transfer  and  convey  to  the 
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LoTdfl  of  the  Committee  of  Council  on  Education  on  behalf  of  the 
public,  the  entire  collection  of  antiquitieB,  coins,  and  medals,  together 
with  the  cabinets  and  glass  cases  in  which  the  same  are  contained,  if 
said  latter  be  required,  all  belonging  to  the  said  Eoyal  Irish  Academy, 
with  all  such  additions  as  may  be  hereafter  received ;  and  the  said 
Lords  of  the  Committee  of  Council  on  Education,  having  agreed  to 
accept  of  this  transfer  on  the  terms  and  under  the  conditions  specified 
below,  all  of  which  havd  been  agreed  to  and  approved  of  by  the  said 
Boyal  Irish  Academy :  Therefore,  We,  the  said  Eoyal  Irish  Academy, 
do  now  by  these  presents,  but  under  the  conditions  and  regulations 
after  expressed  and  referred  to,  give,  grant,  assign,  transfer,  convey, 
and  make  over  to  and  in  favour  of  the  said  Lords  of  the  Committee  of 
Council  on  Education,  for  behoof  of  the  public,  all  and  whole  the 
collection  of  antiquities,  coins,  and  medals,  belonging  to  the  said  Boyal 
Irish  Academy,  with  all  such  additions  as  may  be  hereafter  made 
thereto,  together  with  the  cabinets  and  glass  cases  in  which  the  same 
are  contained,  if  such  latter  be  required ;  and  it  is  hereby  expressly 
conditioned  and  declared,  that  the  said  Lords  of  the  Committee  of 
Council  on  Education  shall,  by  acceptance  hereof,  be  bound  and  obliged 
to  retain  the  said  collection  in  Ireland,  in  suitable  apartments  pro- 
vided in  the  Science  and  Art  Museum  in  Dublin,  and  at  all  times 
thereafter  shall  provide  for  the  preservation  and  exhibition  to  the 
public  of  the  collection  of  antiquities,  coins,  and  medals  hereby  con- 
veyed :  and  also  it  is  hereby  expressly  conditioned  and  declared  that 
the  charge  and  custody  of  the  said  collection  of  antiquities,  coins,  and 
medals  above  transferred,  shall  remain  with  the  said  Boyal  Irish 
Academy,  subject  to  such  regulations  and  directions  as  may  from  time 
to  time  be  prescribed  by  the  said  Lords  of  the  Committee  of  Council 
on  Education,  but  so  as  to  leave  the  Boyal  Irish  Academy  as  unfettered 
in  the  charge  and  management  of  the  Museum  as  circumstances  will 
allow :  and  also  that  the  funds  required  to  furnish  the  requisite  meana 
for  the  preservation  and  exhibition  thereof,  and  to  pay  the  salaries  of 
the  present  officers  of  the  Museum,  who  are  to  become  officers  of  the 
Science  and  Art  Department,  and  for  the  purchase  of  Irish  Antiquities 
as  at  present  voted  under  the  existing  Treasure  Trove  Begulations, 
Ireland,  are  to  be  provided  by  an  estimate  to  be  submitted  to  Parlia- 
ment each  year. 

<'  In  witness  whereof,"  &c. 
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Whereupon  it  was  moved  bj  Master  Figot»  seconded  by  the 
Right  Bey.  Br.  Beeves,  Bishop  of  Down  and  Connor,  and  nnaoim^uaLj 

BnoLTXD — ^<  That  the  President  and  Trfeasiurer  be  authorized  to 
afiz  the  Corporate  Seal  ol  the  Academy  to  the  Instrament)  the  draft 
of  which  is  now  submitted,  tranfifefring  the  Mnsemn  of  the  Academy 
to  the  Lords  of  the  Committee  of  Council  on  BdHcation.^' 


MoHDAT,  NorxxBKa  10,  1890. 

Bit.  Da.  EkvesroF,  f.b.b.|  President,  in  the  Chair. 

The  President  mentioned  that  the  Instrument  conveying  the 
Museum  of  the  Academy  to  the  Science  and  Art  Department  had  beoi 
sealed  and  signed  by  the  President  and  Treasurer  of  the  Academy  (m 
behalf  of  the  Academy,  and  had  also  been  sealed  and  signed  on  behalf 
of  the  Science  and  Art  Department;  and  that  the  Museum  had  been 
transferred  to  the  Science  and  Art  Museum,  Dublin. 

The  Bev.  0.  Salmon,  d.d.,  Provost  of  Trinity  College,  Dublin^ 
moved,  and  the  Very  Bev.  John  O'Hanlon,  p.p.,  seconded  the  follow- 
ing resolution : — 

<  ^  That  the  Boyal  Irish  Academy  dedies  to  place  on  record  its  deep 
aense  of  the  great  loss  which  it  has  sustained  by  the  decease  of  the 
Bev.  J.  A.  Galbndth,  ica.,  s.t.T.c.D.,  who  had  been  over  forty-five 
years  one  of  its  Members,  during  which  period  he  had  served  sevetal 
times  on  its  Council,  and  had  been  a  frequent  contributor  6f  scientific 
papers  to  its  Meetings. 

**  The  Academy  tenders  its  sincerest  sympathy  to  the  members  of 
his  family  in  their  bereavement.*' 

The  Secretary  read,  for  Professor  Morgan  W.  Croftoo,  r.s«9.»  A 
Pqper  '*  On.  Applications  of  Operative  Syonbols."  • 

The  Plreddent  exhibited  and  made  some  remarks  on  Ifwo  Meteoric 
Stones  that  fell  in  Winnabisiyo  County,  Io\ra,  on  the  2nd  May,'  1^90. ' 

Donations  to  the  Library  were  annoimced,  and  thanks  were  voted 
to  the  Donors. 


Minutefrof  Proeeediri^a,  6T 

Satusdat,  Koyxhbeb  29,  1890. 

(Statjed  MxsnifG.) 

Ebv-  De,  Haughtow,  r.E,s.,  President,  in  the  Chair. 

The  Ballot  was  opened  for  the  election  of  Two  Members  of  Council^ 
and  Mr.  B.  'Williamson,  p.b.s.,  and  Mr.  W.  E.  Molloy  were  appointed 
Scrutineers. 

The  following  letter  from  Miss  Oalbraith  was  read  :— 

"  46,  Laksdowite-boai). 

"  Sir, — ^Will  yon  kindly  offer  to  the  Eoyal  Irish  Academy  the 
grateful  thanks  of  my  brothers,  sisters,  and  myself,  for  the  Besolution 
passed  by  them  on  the  10th  inst. 

"  We  shall  cherish  it  among  the  memorials  of  our  dear  father. 

"Tours  faithfully, 

'*  Hanitah  Oalbbaith. 
"  Nov.  I5th:' 

The  following  Besolution  was  proposed  by  Mr.  J.  R.  Oarstin,  d.l.^ 
seoonded  by  Dr.  F.  A.  Tarleton,  f.t.o.d.,  and  unanin^ously  adopted : — 

"  That  the  Royal  Irish  Academy  desires  to  place  on  record  its 
sense  of  the  loss  it  has  sustained  by  the  death  of  the  Hon.  JohA 
O'Hagan,  m.a.,  who  was  a  Member  of  the  Academy  since  1866,  served 
on  its  Council,  and  at  the  time  of  his  decease  was  the  senior  Vice- 
President  of  the  Academy. 

^  "  That  a  copy  of  this  Resolution  be  sent  to  the  Members  of  hia 
family,  with  an  expression  of  the  sympathy  of  the  Academy  with 
their  sorrow." 

By-Law  6|  chapter  iz.,  having  been  suspended,  visitors  were 
admitted. 

Mr.  Oeorge  Coffey,  b.b.,  read  a  Paper  "  On  the  Decorative  Treat- 
ment of  the  Inscribed  Figures  in  the  Cham,ber  of  the  Tumulus  at  New 
Orangei  illustrated  by  a  series  of  twenty  photographs  thereof." 

K.I.A.  MINUTIS,  MXNUTBS,  1889-90.  [8] 
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Camdngham  Vemoir,  No.  ti.,  "On  the  Morphology  of  the  Back 
and  the  Ank  Tribe,"  by  W.  Kitchen  Parker,  f.b.8.,  was  laid  on  the 
Uble. 

Donations  to  the  library  were  annoonced,  and  thanks  were  Toted 
to  the  Donors. 

On  the  report  of  the  Bcratineers,  the  President  declared  Mr.  George 
H.  Kinahan  and  Dr.  William  Frazer  dnly  elected  Members  of  Conncil. 

The  President  under  his  hand  and  seal  appointed  the  Bight  Bey. 
Dr.  Beeves,  Bishop  of  Down,  Connor,  and  Dromore,  a  Vice-President 
of  the  Academy,  a  y^aoancy  having  been  caused  by  the  death  of  the 
Ho^.  John  O'Hagan. 
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1889.  Dec.  9 
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1864.  May  9 
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Carton,   Kichard  Paul,  Q.C.      35  Eutland^8quare, 

West,  Dublin. 
Cartwright,  Sir  Henry  Edmund,  LL.B.     1  Court- 
field  Gardens,  London,  8.W. 
♦Cathcart,  George  L,  M.A,  F.T.C.D.     106    Lower 
Baggot'Street,  Dublin. 
Charlemont,  Right  Hon.  James  Molyneuz,  Earl  of, 
K.P.,  Lieutenant  of  the  County  Tyrone.     Box- 
borough  Castle,  Moy,  Co,  Tyrone. 
♦Clarke,    Rev.    Francis    E.,    M.A.,    M.D.,    LLD., 
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*Clo8b,  Rev.  Maxwell  H.,  M.A.,  F.G.S.,  Trbasureb 
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Crawford,   Robert,  M.A.,  M.E.     Stonewold,  Bally- 
shannon,  Co.   DonegaL 
♦Cruise,  Francis  R,  M.D.,  F.K.Q.C.P.I.,M.R.C.S.E. 
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1867.  April  8 
1891.  Jan.  12 
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•Delany,  Very  Rev.  William,  S.  J.,  LL.D.     PreAyiery 
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Earl,  Edward  H.     Toronto,  Canada. 

Ellis,  George,  M.B., F.R. C.S.I.       91  Lower  Leeeon- 

street,  Dublin. 
*Emly,  Right  Hon.  William,  Baron,  Lieutenant  of  the 

County  Limerick,  Vice- Chancellor  of  the  Royal 

University  of  Ireland.     Tervoe,  Limerick. 
*£wart,  Lavens  Mathewson.     Olenbank  Home,  Bally- 

sUlan,  Belfast, 

♦Farrell,  Thomas  A.,  M.  A.     37  Merrionsquare,  Eatt. 

Ffrench,  Rev.  James  F.  M.  Ballyredmond  Houae, 
Clonegol,  Co.  Carlow. 

FitzGerald,  George  F.,  M.A.,  F.T.C.D.,  F.RS., 
Erasmus  Smith's  Professor  of  Natural  and  Ex- 
perimental Philosophy  in  the  University  of 
Dublin.     40   Trinity  College,  Dublin. 

Fit^erald,  Lord  Walter.  Kilkea  Castle,  Mageney, 
Co.  Kildare. 
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1875.  Jan.  11      FitzPatrick,    William    John,    LLD.,    F.S.A.    49 
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1876.  Feb.  14      Fottrell,   George.      8   North  Great    Getyrg^s  ttreet, 

Dublin. 
1866.  May  14    *Frazer,  William,  F.RC.S.I.      20    ffarcouH street, 

Dublin, 
1865.  ApiillO      Freeland,  John,  M.D.    Antigua,  West  Indies. 
1873.  April  14     *Fro8t,  James.     Ballymorris,  GraUoe,  Co.  Clare, 
1875.  June  14      Furlong,  Nicholas,  M.D.     Lymington,  Enniseorthy. 


1859.  Jan.  10  Gages,  Alphonse,  Obey.  LH.  Boyal  College  of 
Science,   Dublin. 

1878.  May  13  Galloway,  Robert,  F.C.S.  60  Pembridge  Villas, 
Baysioater,  London,  W. 

1880.  June 28  Gannon,  John  Patrick.  Laragh,  Maynooth,  Co. 
Kildare, 

1863.  Feb.  9  *Garstin,  John  Ribton,  M.A.,  LL.B.,  F.S.A.,  F.R. 
Hist.  Soc,  Hon.  F.R.I.A.I.,  D.L.  Braganstoum, 
Castlebdlingham,  Co,  Louth. 

1855.  April  9  *GiLBERT,  John  Thomas,  F.S.A.,  R.H.A.,  Cun- 
ningham Medalist,  Royal  Irish  Academy,  1862, 
Librarian  of  the  Academy.  VUla  Nova,  Black- 
rock,  Co.  Dublin. 

1876.  May  8  Gillespie,  William.  Bacejield  House,  Kingstoum,  Co. 
Dublin, 

1885.  June  22  Goodman,  Rev.  James,  M.A.,  Professor  of  Irish, 
University  of  Dublin.     Trinity  College,  Dublin. 

1875.  April  12    *Gore,    John    Ellard,    C.E.,    A.LC.K,    F.RA.S. 

Beltra,  Ballysodare,  Co.  Sligo. 
1836.  May  25    *Gough,  Right  Hon.    George  S.,  Viscounty   M.A., 

D.L.,  F.L.S.,  F.G.S.    St.  Helen's,  BootersUmih Co. 

Dublin 
1848.  June  12    *Graham,  Andrew,  M.A.     Observatory,  Cambridge, 

1876.  April  10      Grainger,  Rev.  John  (Canon),  D.D.    Broughshane, 

Go.  Antrim. 
1887.  April  24  *§Graves,  Right  Rev.  Charles,  D.D.,  D.C.L,  F.RS., 

Lord  Bishop  of  Limerick.     The  Palace,  Henry- 

street,  Limerick, 
1887.  June  27      Gray,  Richard  Armstrong,  C.R,  M.LC.RL     Fort- 

field  House,  Upper  Bathmintis. 
1874.  Feb.     9      Gray,  William.    8  Mount- Charles,  Belfast. 
1887.  May    9      Green,  James  C.S.,  M.B.     Kamptee,  India. 
1867.  April  8      Green,  James  Sullivan,  Q.C.    S3  Lower  Leeson-street, 

Dublin. 
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don, N.W. 
SGwynn,  Rev.  John,  D.D.,  Hegius  Profeasor  of  Divi- 
nity, University  of  Dublin.     Thomdale,  TempU- 
road,  Upper  Rathmines. 


1884.  Jan.    U  ! 


1875.  Jan.  11 


1879. 
1886. 

1861. 

1845. 


Dec.   8 
May  10 

May  18 

Feb.  24 


Haddon,  Alfred  Cort,  M.A.,  F.Z.S.,  Professor  of 
Zoology  in  the  Hoyal  College  of  Science  for  Ireland. 
13  Palmerston-roady  Rathmiubs,  Co.  DubUn. 

Hamilton,  Edward,  M.D.,  F.RC.S.I.  UOStephen's- 
ffreen,  West,  Dvblin, 


1852. 

1888. 
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Feb.  13 


1851.  Jan.  18 


1878. 

Jan.  IS 

1875. 

Jan.  11 

1867. 

Feb.  11 

1888. 

Feb.  13 

1881. 

May  9 

1890. 

Feb.  10 

1888. 

Dec.  10 

26  Stephen' s-green^  North. 
2  Betgrave-terrace^  Rath- 


Hamilton,  £dwin,  M.A. 
Hassd,  Rev.  Leonard  G. 

mines,  Co,  Dublin, 
♦Hatchell,    John,    M.A,    D.L.      Fwifidd    Haute, 

Tereiiure,  County  Dublin. 
*§Haughton,  Rev.  Samuel,  M.A.,  M.D.  (Dab.    and 

Bonon.),  D.C.L.  (Oxon.),    LLD.   (Cantab,   and 

Edin.),  F.RS.,  F.G.S.,  F.K.Q.C.P.L,  Honorary 

F.R.C.8.I.,   S.F.T.C.D.,   Cunningham    Medalist. 

Royal   Irish   Academy,    1848.      12    Norikbrook- 

road,  Dublin. 
*Head,  Henry  H.,  M.D.,  F.K.Q.C.P.L,  F.R.C.S.I. 

7  Fitzwilliam-equare,  East,  Dublin. 
Healy,  Most  Rev.  John,  DD.,  LL.D.,   Coadjutor 

Bishop  of  Clonfert.    Palmerston  House,  Portumna, 

Co.  Galway. 
'§Hennessy,    Henry,    F.RS,,    Professor  of  Applied 

Mathematics  and  Mechanics  in  the  Royal  College 

of  Science  for  Ireland.     Brookvale  House,  Downy- 
brook,  Co.  Dublin. 
Hickie,  James  Francis,  Lieut.-Col.,    SUvoyre^  Bor- 

risokane,  Co.  Tipperary. 
♦Hill,  Arthur,  B.E.,  F.RI.B.A.     22  Georges-^reet, 

Cork. 
Hill,  John,  C.K       County  Surveyor's  OJfUe,  Ennis, 

Co.  Chire. 
Hill,  Richard  Cotton  Walker.     7  Grantham-stred, 

Dublin. 
HiUis,  John  David,   M.D.,  F.RC.S.I.     134  Leim- 

ster-road,  Rathmines,  Co.  Dublin. 
Hogan,  Rev.    Edmund,  S.J.      University  CoUege, 

Siepher^s-green,  South,  Dublin. 
*Hutch,  Very  Rev.  WiUiam  (Canon),  D.D..  President 

of  St  Colman's  College.     St.  Colman's  CoUege, 

Fermoy. 
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1890.  Jan.   13 

1847.  Jan.  11 
1879.  April  14 
1873.  Dec.    8 


1867.  April  8 
1863.  Jan.  12 


1878.  May  13 
1873.   Dec.    8 

1865.  April  10 

1870.  June  13 

1864.  Nov.  14 

1870.  May  23 


1846. 
1866. 

1868. 

1868. 

1883. 

1885. 
1883. 

1883. 
1837. 


Aprill3 
April   9 

Jan.  13 

April  13 

April  9 

Dec.  14 
Feb.  12 

Dec.  10 
Feb.  13 


1864.  April  11 
1864.  Jan.   11 


Hutton,  Thomas  Maxwell,  D.L.     118  Summer-htU, 

Dublin 
*Hyde,    Douglas,    LL.D.      Frenchpark^   Co.    Ros- 
comTnon. 

♦Ingram,    John   KeUs,    LL.D.,    S.F.T.C.D.       38 

Vj)2)er  Mount-street,  Dublin. 
Ingram,  Thomas  Dunbar,  LL.D.      13  Wellington^ 

road,  Dublin. 
♦Iveagh,  Hight  Hon.   Edward  Cecil,  Baron,  M.A., 

D. L,    80  Stephens-green,  South,  DuUin. 

^Jephson,  Robert  H.     18  Lansdoume'Toad,  Dublin, 
♦Joyce,  Patrick  Weston,  LL.D.     Lyre  na  Grena, 
Leinster-road,  Rathtnines,  Co.  Dublin. 

♦Kane,  John  F.     Leesan-park  House,  Dublin. 
♦Kane,  Eobert  Homney,  M.A.      FitzwiUiampUuse, 

Dublin. 
Kane,  William  Francis  De  Vismes,  M.A.    Sloperton 
Lodge,  Kingstouni. 
♦Keane,   John  P.,  C.E.,  Engineer,  Public  Works 

Department,  Bengal.     Calcutta. 
♦Keenan,  Right  Hon.  Sir  Patrick  J.,  C.R,  K.C.M.G., 
Resident  Commissioner,  Board  of  National  Educa- 
tion, Ireland.     Ddville,  Glasnevin,  Co.  Dublin. 
♦Kelly,    John,    L.M.   (Dub.).       University  College 

Hospital,  Calcutta. 
♦Kennedy,  James  Birch.     Cora,  by  KiUamey. 
♦Kinahan,  Sir  Edward  Hudson  Hudson-,  Bart,  11 
Merrion- square,  North,  Dublin. 
Kinahan,   George  Henry.       Woodlands^   Fairview, 
Co.  Dublin. 
♦Kinahan,  Thomas  W.,  M.A      24     Waterloo-road, 
Dublin, 
King,  Henry,  M.A.  M.B.,  Deputy  Surgeon-General. 

52  Lansdoume-road,  Dublin. 
King,  Lucas  White,  LL.B.     Ajmere,  India, 
Knotty  John  Freeman,  M.A,  M.D.,  F.R.C.S.L      34 

York-street,  Dublin. 
Knowles,  W.  J.     Flixton-place,  Ballymena. 
♦§Knox,  George  J.,  M.A.    27  Portland4erracej  Eegenfs 
Park,  London,  N.  W. 

♦Lalor,  John  J.     City  Hall,  Cork-hill,  Dublin. 
♦LaTouche,  J.  J.  Digges,  M.A.  LL.D.      1  Ely^place, 
Upper,  Dublin, 


12  Roycd  Trisfi  Academy^ 

Date  of  EI«etlOD. 

1857rAprill8  *Leach,  Lieut-Colonel  George  A.,  R.E.  6  Wetherify 
Chirdens,  South  Kensingtanj  LondoUj  S.W. 

1845.  Feb.  10  *LeFanu,  William  R,C.K  Summa^hill,  EruuMkeny, 
Co.  Wicklow. 

1876.  Feb  14  *Lein8ter,  His  Grace  Gerald,  Duke  o£  Carton^ 
Maynooik, 

1869.  April  12     *Lenihan,  Maurice.     Limerick. 

1886.  June  28  Lentaigne,  John  Vincent,  B.  A.  (Dub.),  F.RC.S.I. 
L.K.Q.aP.I.     29  WesUand-row,  Dublin. 

1870.  June  13      Leonard,  Hugh,  F.G.S.      2  HerbeH4erraoe,  Black- 

rock,  Co.  Dublin. 
1868.  April 27    *Little,   James,    M.D..   L.R.C.S.L,    F.K.Q.C.P.L 

14  Stephen*  8 -green^  North,  Dublin. 
1875.  April  12      Lombard,  James   F.      South-hill,   RaJthndnes,    Co. 
Dublin. 

1883.  Feb.  12      Longfield,  Thomas  H.,  F.aA.      19  Harcourtrgtreet, 

Dublin. 
1878.  Feb.  11    *Lowiy,     Robert    WiUiam,     B.A.    (Oxon.)    D.K 
Pomeroy  House,  Pomeroy,  Co.  Tyrone. 

1873.  April  14    fMacalister,  Alexander,  M.A.  (Cantab.^  M.D.  pub. 

and  Cantab.),  F.RS.,  F.S.  A.,  Fellow  of  St  John's 
College,  and  Professor  of  Anatomy  in  the  Uni- 
versity of  Cambridge.     Torrisdale,  Cambridge. 

1871.  Feb.  18    'Macartney,    J.  W.    ElUson,    D.L.      The    Palace, 

Clogher. 

1884.  May  12  §»MacCarthy,  Rev.  Bartholomew,  D.D.     Ndwn-plaee, 

Youghal,  Co.  Cork. 
1890.  Jan.   18    §McCay,  William    S.,    M.A.,    F.T.C.D.       Trinity 
College,  Dublin. 

1874,  Feb.    9      McClure,  Rev.  Edmund,  M.A.,  Secretary,  Society 

for  P^moting  Christian  Knowledge.  North- 
umberland'avenfie,  London,  W.C. 

1873.  Jan.  13  *McCready,  Rev.  Christopher,  M.A.  56  High-street, 
Dublin. 

1864.  April  11  *McDonnell,  Alexander,  M.A.,  C.E.  Salitcdl  Hall, 
Gateshead-on-  Tyne, 

1827.  Mar.  16  *MacDonnell,  John,  M.D.,  F.RC.S.L  32  Upper 
FttzioiUiam-gtreet,  Dublin. 

1882.  Feb.  13  McHenry,  Alexander,  Geologist,  Geological  Snrvey  of 
Ireland, 59  Tritonvtlle-rd.  8andymount,Co.Duitm. 

1881.  Feb.  14  §Mackintosh,  Henry  William,  M.A.,  Professor  rf 
Zoology  and  Comparative  Anatomy  in  the  Uni- 
versity of  Dublin.     Trinity  College,  Dublin. 

1871.  April  10  Macnaghten,  Colonel  Sir  Francis  Edmund,  Bart, 
lieutenant  of  Co.  Antrim.  Dundarave,  BushmilU, 
Co.  Antrim. 
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Date  of  EleetUm. 

ISSifjan.  14 
1882.  April  10 
1874.  Feb.    9 

1865.  April  10 

1879.  Feb.  10 

1887.  Dec.  12 
1884.  May  12 

1887.  Jan.  10 
1861.  Jan.  14 

1869.  Feb.    8 

1866.  April  9 

1874.  Feb.    9 

1888.  Feb.  13 

1887.  Nov.  14 
1884.  May  12 

1887.  May  9 
1873.  Jan.  13 

1846.  Jan.  12 

1887.  Dec.  12 
1869.  June  14 

1875.  Jan.  11 

1867.  June  10 


McTernan,  Rev.  Stephen,  P.P.     Killcutiet,  Manor- 

karnilton,  Co.  Leitrim. 
Mahony,  Richard  John,  B.A.  (Oxon.)D.L.  Dromore 
Castle,  Kenmare,  Co,  Kerry, 
§Malet,  John  Christian,  M.A.,  F.R.8.,  Cunningham 
Medalist,  Royal  Irish  Academy,  1885,  Assistant 
Commissioner,  Intermediate  Education  Board  for 
Ireland.     1  Hume-street,  Dublin. 
♦Malone,  Rev.   Sylvester,  P.P.,      Clare  Castle,   Co. 
Clare. 
Meldon,  Austin,  M.D.,  D.L      15  Merrion-square, 

North,  Dublin, 
Milligan,  Seaton  Forrest.     1  Royal-terrace,  Belfast. 
♦Molloy,    William    Robert.       17   Brookfiddrterrace, 
Donnyhrook, 
Moore,    Frederick  W.       Royal  Botanic  Gardens, 

Glasnevin, 
Monck,    Right   Hon.    Charles  Stanley,  Viscount, 
G.  C.  M.  G. ,  Lieutenant  of  Dublin  City  and  County. 
CharlevUle,  Bray,  Co,  Wickhw, 
*Moran,  His  Eminence  Patrick  F.,  Cardinal,  D.D., 

Archbishop  of  Sydney.     New  South  Wales. 
*More,    Alexander     Goodman,    F.L,S.,    F.R.S.E. 

74  Leinster-road,  Bathmines,  Co.  Dublin. 
§Moss,  Richard  J. ,  F.C.S.,  F.I.C.    St.  Aubyns,  BaUy- 

brack,  Co,  Dublin. 
♦Mulcahy,   Rev.   David   B.,    P.P.      Moyarget,  Co. 
Antrim. 
Mulhall,  John.     Viceregal  Lodge,  Dublin, 
*Murphy,   Rev.   Denis,  S.J.      MHUown  Park,  Co. 
Dublin, 

^Nichols,  Albert  Russell,  R  A.  (Cantab.)    Science  and 

Art  Museum,  Dublin, 
Nolan,  Joseph,  Senior  Geologist,  Geological  Survey 

of    Ireland.     2    Clyde- terrace,    St,   Johns-road, 

Sandymount,  Co,  Dublin. 
*Nugent,  Arthur  R.     Leamington. 

O'Brien,  Rev.  F.,  P.P.  Cappoquin,  Co.  Waterford, 
*0'Brien,  James  H.  St,  Ita*s,  Newtownpark,  Black- 
rock,  Co.  Dublin. 

O'Callaghan,  J.  J.,  F.R.I.A.I.  16  Nassau-street, 
Dublin. 

O'Conor  Don,  Right  Hon.  The,  D.L.  Granite  Hall, 
Kingstovm, 
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1867.  Jan.  14 
1865.  April  10 


O'Donel,    Charles    J.         47    Lower   Leeton-tbrtet, 
Dublin. 
♦O'Donnavan,  William  J.,  LL.D.     79  Kenihfforth- 
tquoTf,  Rathgar,  Co.  Dublin. 
1869.  April  12  i     CyFerrall,  Ambrose  More,   D.L       Balyna  Houm, 

I         Enfidd,  Co.  KUdare. 
1866.  Jan.    8',  *0'Grady,  Edward  S.,  B.A.,M.B.,  M.Ch.,F.R.C.S.L 

33  Merrion-squarey  Dublin. 
1869.  April  12  I     O'Hanlon,  Very  Eev.  John  (Canon),  P.P.     Sandy- 
I        mount,  Co.  Dublin. 

1878.  Feb.  11  .     O'Hanlon,    Michael,    L.K.Q.C.P.L       CadUc&mar, 

Co.  Kilkenny. 
1890.  May  12  !     O'Keefe,  Dixon  C,  M.A.   RichTnond  House,  Temple- 
more,  Co.  Tipperary. 

1869.  April  12  i  *0'Laverty,  Rev.  James,  P.P.     Udywood,  Co.  Doum. 
1876.  Feb.  14  :     Olden,  Rev.  lliomas,  M.A.     BaUydough  Viaxrage, 

I        Mallow,  Co,  Cork. 
1871.  April  10      O'Looney,    Brian,   F.RH.S.       GroveviUa    House, 

I         Crumlin,   Co.  Dublin. 
1884.  May  12  I     O'Meagher,  Joseph  Casimir.      45  Mountjoy'Squart, 

Dublin. 
1882.   Kov.l3  i     O'Reardon,  John  Frazer.    2  MarUsllo  terrace,  Kin^ 

town,  Co.  Dublin. 
1886.  April  12  .  *0'Reilly,   Henry  Thomas,  F.RC.S.I.        58  Park- 
avenue,  Sandymount,  Co.  Dublin. 

1870.  Jan.  10  '*§0*Rrillt,   Joseph  P.,  C.K,  Prof,  of  Mining  and 

Mineralogy,  Royal  College  of  Science,  Dublin, 
Seoiubtary  of  Foreiqn  Cobbebpondenge  of  the 
AoADKMT.  58  Park-avenue,  Sandymount,  Co. 
Dublin. 

1879.  May  12,     O'Rorke,  Very  Rev.  Terence,  D.D.,  P.P.     Cdlooney, 

Co.  Sligo. 
1866.  Jan.     8    *0'Sullivan,    Daniel,    Ph.  D.     3  Longfordrterraee, 
Kingstown. 


1873.  Feb.  10.  I     Patterson,   William   Hugh.      Garranard,   Strand- 

town,  Co.  Down. 
1884.  Feb.  11       Pearsall,  William  Booth,  F.RCS.L      13    Upper 

Merrion-street,  Dublin. 
1847.  Feb.    8    *Pereira,  Rev.   Heniy  Wall,    M.A.,  F.S.A.    Scot. 

WelU,  Somerset. 
1868.  April  13  j  *Pigot,  David  R.,  M.A.,  Master,  Court  of  Exchequer. 

j         Churchtown  House,  Dundrum,  Co.  Dublin^ 
1870.  April  11  !     Pigot,    Thomas    F.,    C.E.,    Prof,   of   Descriptive 

Geometry,    Royal    College  of  Sciencei  Dublin. 
I        41  Upper  Mount-street,  Dublin. 


LUt  of  Members. 
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Date  of  Election. 

1886.  Feb.    8      Pirn,  Greenwood,  M.A.     Boston  Lodge^  Monkstovnif 

Co,  Dublin, 
1884.  Feb.  11       Plunkett,  George  Noble,  Count  of  the  Roman  States. 

26  Upper  Fiizwilliam-streety  Dublin. 
1880.  Feb.    9      Plunkett,  Thomas.     Enniskillen. 
1862.  April  14     *Porte,  George.     43  Great  Brunswick-street,  Dublin, 
1873.  Jan.  13  .  *Porter,  Alexander,  M.D.,  F.R.C.S.,   Indian  Army. 

Madras, 
1876.  Jan.   11      Porter,  Sir  George  Homidge,  Bart.,  M.D.,  M.Ch., 

Surgeon  in  Ordinary  to  the  Queen  in  Ireland.    3 

Merrion-square,  Norths  Dublin, 

1873.  Jan.  13      Powell,  George  Denniston,  M.D.,  L.R.C.S.I.     76 

Upper  Leeson-streetf  Dublin, 
1875.  April  12     *Power8court,  Right  Hon.  Mervyn,  Viscount,  K.P. 
j         Powerseourt,  Enniskerry^  Bray, 

1874.  Dec.  14 1  *Purcell,     Mathew     John.      Stepften^s-^een     Club, 

I         Dublin, 
1890.  Jan.  13 '     Purser,    Frederick,     M.A.,     F.T.C.D.     Bathmines 

Castle,  Co.  Dublin, 
1868.  Jan.  11      Purser,  John,  M.A.,  D.Sc,  LL.D  (Edin.),  Professor 
of  Mathematics,  Queen's  College,  Belfast.    Queen's 
j         College,  Belfast, 
1884.  June  23  ;    Purser,  Louis  Claude,  M.  A.,  F.T.C.D.    1 1  HarcouH- 
'         terrace. 


1881.  April  11 


*Quinlan,     Francis   John    Boxwell,     B.A ,    M.D., 
F.K. Q.C.P.I.   29  Lotoer  FiizwUliam'Street, Dublin. 


1884.  May  12 
1867.  Jan.  14 

1846.  Dec.  14 

187a  June  24 
1881.  Jan.  10 
1876.  Jan.  10 


Ramsay,  Edward  P.,  F.LS.,  C.M.Z.S.,  Curator  of 
the  Australian  Museum.     Sydney,  Australia, 

*Read,  John  M.,  General,  U.S.  Army;  Consul-General 
of  the  U.  S.  A.  for  France  and  Algeria,  Member  of 
American  Philoso.  Soc,  Fellow  of  the  Royal  Soc. 
of  Northern  Antiquaries.  Atli€7is. 
*§Rbeves,  Right  Rev.  William,  D.D.,  M.B.,  LL.D. 
(Dub.  and  Edin.),  Lord  Bishop  of  Down,  Connor, 
and  Dromore,  President  of  the  Academy,  Cun- 
ningham Medalist,  Royal  Irish  Academy.  1858. 
Conufay  Bouse,  Dunmurry,  Co,  Antrim, 

♦Reynell,  Rev.  William  A.,  B.D.      8  Henrietta-street, 

Dublin. 
Robinson,  John  L.,  C.E.  M.RI.A.L      Eathruadh, 
GUnageary,  Co,  Dublin, 

*Ross,  Rev.    William   M.A.      163    UUl-strett,    W,, 
Glasgow, 
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BoffoJt  Irish  Aeademt/^ 


Dirts  of  ElMlloo. 

1870."Nov.  80 
1885.  Dec  14 
1843.  Jan.     9 


1853. 

Jan.  10 

1884. 

Dec  8 

1888. 

Feb.  13 

1890, 

April  14 

1888. 

April  9 

1887. 

June  IS 

1816. 

Feb.  9 

1888. 

Dec.  11 

1 

1877. 
1868. 

Dec.  10 
Jan.  13 

1891. 

Feb.  9 

1876. 

June  26 

1887. 

Jan.  10 

1891. 

Feb.  9 

1871. 

June  12 

Roese,  Right  Hon.  Lawrence,  Earl  of;  KP.,  D.C.L., 
D.L,  F.R.S.  F.RA.S.,  Chancellor  of  the  Univer- 
sity  of  Dublin.     Birr  Ocutie,  Parsorutown. 
♦Rylands,    Thomas  Glazebiook,   F.S.A.,   F.R.A.S., 
F.aS.     Highfiddt,  Thdwcdl,  near  Warrington. 

♦SSalmon,  Rev.  George,  D.D.  (Dub.  and  Edin.), 
D.CL.  (Oxon.),  LLD.  (Cantab.),  F.R.S.,  and 
Royal  Medalist^  1868,  Copley  MedaUst,  1889, 
Royal  Society,  Cunningham  Medalist,  Royal 
Irish  Academy,  1858,  Provost  of  Trinity  College* 
Provosfa  House,  Trinity  College,  Dublin, 

•Sanders,  Gilbert.     Albany  Grave,  Monkdown^  Co. 

Dublin. 
Sankey,  Lieutenant-General  Richard  H.,  C.B.,  RK, 

68  Merrion- square,  Dublin. 
Scharff,  Robert  F.,  B.Sc.,  Ph.D.,  Curator,  Natural 
History  Department^  Science  and  Art  Museum, 
Dublin.     22  Leeson-park,  Dublin. 

♦Scriven,  Rev.  Rowland,  M.  A.  (Cantob.)  3Z  Stephen's 
green,  Dublin, 

♦Sellers,  Edward  Marmaduke,  M. A.  45  Perey-plaet, 
Dublin. 

*Semple,  James  Charles.  64  Gromenor-road,  Rathgar, 
Co.  Dublin, 

*Sherrard,  James  Corry.  7  Oxford-sqaare,  Hydt- 
park,  London. 

•Sibthorpe,  Charles,  F.KQ.C.P.,  Brigade  Surgeon, 
Professor  of  Surgery,  Madras  Medical  College. 
Madras. 

♦Smith,  Charles.     Harpenden,  St  Alban's. 
Smith,  John  Chaloner,  C.E.,  Engineer's  Office,  Dublin, 

Wicklow,  and  Wexford  Railufay,  Bray. 
Smith,  Joseph.     121   Bewsey-ierraoe,   Bewsey-road, 

Warrington. 
Smith,  Rev.  Richard  Travers  (Canon),  D.D.      The 
Vicarage,  Clyde-road^  DuUin. 

§Solla8,  William  Johnson,  M.A.,  D.  Sc.  (Cantab), 
LLD.  (Dub.),  Professor  of  Geology,  University 
of  Dublin.  Talbot  House,  Merrion- avenue.  Black- 
rock,  Co.  Dublin, 

♦Stokes,  Rev.  George  Thomas,  D.D.,  Professor  of 
Ecclesiastical  History  in  the  University  of  Dublin. 
All  Sainti  Vicarage,  Blackrock,  Co.  Dublin. 

§Stokes,  Whitley,  LL.D.,  C.S.L,  Cunningham 
Medalist,  Royal  Irish  Academy,  1862.  15  Gren- 
vHU'place,  CoiJiwall  Oardens,  London,  S.  W. 


List  of  Members. 
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Dftte  of  Election. 

1857.  June  8 
1856.  April  U 
1871.  Jan.     9 

1877.  April    9 

1869.  April  12 

1876.  April  10 

1870   Nov.  30 

1888.  Feb.  13 
1884.  May  12 

1881.  Feb.  14 

1864.  Feb.     8 

1881.  Jan.  10 

1866.  April   9 

1880.  Feb.  9 
1851.  Jan.  13 

1874.  June  8 
1873.  April  14 
1839.  Jan.  14 

1877.  April  9 

1888.  June  25 
1888.  June  25 
1884.  May  12 


§Stoney,    Bindon  B.,  M.A.,  LL.D.,  C.E.,  F.RS., 
14  Elgin-road^  Dublin, 
*§Stoney,  George  Johnstone,  M.A.,   D.Sc,  F.R.S., 
9  Palmeraton-park,  Upper  Rathminea. 
Symons,  John.     198  Coltman-street,  Hull. 


§Tarieton,  Francis  Alexander,  LL.D.,  F.T.C.D., 
Professor  of  Natural  Philosophy,  University  of 
Dublin.     24  Upper  Leeaon-streetj  Dublin. 

§Tichbome,  Charies  Roger  C,  Ph.D.,  LL.D.,  F.C.S. 
15  North  Great  Georges-street,  Dublin, 

*Tyrrell,  George  Gerald,  Clerk  of  the  Crown,  Co. 
Armagh.      30    Upper  Ptmbroke-street^    Dublin. 


Ventry,   Right  Hon.  Dayrolles  Blakeney,  Baron, 
D.L.     Bumhanif  Dingle,  Go,  Kerry. 


Walpole,  George.     Windsor  Lodge,  Monkstown,  Co. 

Dublin, 
Wakh,  Most  Rev.  William  J.,  D.D.,  Lord  Arch- 
bishop of  Dublin.     Archbishop's  House,  Drum- 
condra-road,  Dublin. 
•Ward,   Francis  Davis.    Clonaver,  Strandtown,  Co. 

Down. 
♦Warren,  James  W.,M. A.    39  Rudand-squart,  West, 

Dublin. 
♦Watts,   Robert  George,    M.D.,   F.R.S.L.,    Albion 
House,  Quadrant-road,  Caiionbury,  London,  N. 
Westropp,W.  H.  Stacpoole,L.R.C.S.L,F.R.G.S.L, 
Lisdoonvama,  Co,  Clare. 
*White,  John  Newsom.     Rocklands^  Waterford. 
♦Whittle,  Ewing,  M.D.,  M.RC.S.E.     1  Parliament- 
terrace,  Liverpool. 
Wigham,  John  R.     35  Capel-street,  Dublin. 
Wilkinson,  Thomas.     Ennisccyrthy,  Co.  Wexford, 
♦Williams, Richard  Palmer.     38  Damestreet,  Dublin, 
§WUliamson,    Benjamin,    M.A.,    F.R.S.,   F.T.C.D. 

1  Dartmouth-road,  Dublin, 
♦Wilson,   Wesley  William,  C.E.     St.  Jameda-^aU, 

Dublin. 
♦Wilson,    William    Edward.      Daramona,    Streete, 
Edgeworthatown. 
Wood-Martin,  Lieutenant- Colonel  William  Gregory, 
D.L.     Cleveragh,  Sligo. 


18  Liu  of  Members. 

lM»ot  fTtoftkin 

1890."May  12  ♦WooUcombe.  Kobert  Lloyd,  M.A.,  LL.D.  (Dublin 
Univ.),  LL.D.  (Royal  Univ.),  F.&8.,  F.R.8.A. 
(Ireland).     14  Waterloo-road,  Dublin. 

1857.  Aug.  24  *§Wbight,  Edward  Febceval,  M.A.,  M.D.  (Dub-X 
M.A.  (OxoD.),  F.L.S.,  F.RC.S.L,  Cunningham 
Medalist,  K(»yal  Irish  Academy,  1883,  Professor 
of  Botany  and  Keeper  of  the  Herbarium,  University 
of  Dublin,  Sbcbktabt  of  the  Academt.  5  Tnnity 
ColUge. 


1889.  Jan.  14  .  *Young,   Charles  Grove,  M.D.     New  Amsterdam, 
BerbtGt,  BriHsh  Ouiana, 
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HONORAEY  MEMBEES. 


Oste  of  Election. 

1863.  June  22 


His  Koyal  Highness  Albert  Edward,  Prince  of 
Wales,  K.G.,  K.T.,  K.P. 


"  Tke  President  of  the  Botal  Society,  and  Ez-Phebidbntb  of  the  mme, 
are  altpaye  considered  ffonorvry  MemUno/the  i  ecu/em^."— By-Laws,  ii.,  U. 


1869.  Mar.  16 

(Elected  Hod.  Mem. 
in  Seo.  of  Science 
originally.) 

1832.  Nov.  30 

(Elected  Hon.  Mem. 
in  Foe  of  Science 
oiigiiiAUy*) 

1874.  Mar.  16 

(Elected  Hon.  Mem. 
in  Sec.  of  Sdenoe 
originally.) 

1873.  Mar.  16 

(Elected  Hon.  Mem. 
in  Sec.  of  Science 
originally.) 

1878.  Mar.  16 

(Elected  Hon.  Mem. 
in  Sec.  of  Science 
originally.) 


Hooker,  Sir  Joseph  Dalton,  K.C.S.L,  M.D.,  C.B., 
F.K.S.,  D.C.L.,  LL.D.,  Ex-Presidbkt  op  the 
BoYAL  Society.     Kew,  London^  W. 

Airy,  Sir  George  Biddell,  K.C.B.,  D.C.L.,  LL.D., 
Ex-President  of  the  Royal  Society.  Playford^ 
near  Ipswich. 

Huxley,  Thomas  Henry,  D.C.L.,  LL.D.,  M.D.,  Ex- 
President  of  the  Royal  Society.    London. 

Stokes,  Sir  George  Gabriel,  Bart,  D.C.L,  LLD., 
Ex-President  of  the  Royal  Society.  Cambridge. 


Thomson,  Sir  William,  D.C.L.,  LL.D.,  President  of 
THE  Royal  Society.     Glasgow. 


SECTION  OF  SCIENCK 

[Limited  to  30  Members,  of  whom  one-half  at  least  must  be  foreigners.] 

1873.  Mar.  15  ;  Adams,  John  Couch,  LL.D.  (Dub.),  F.R.S.  Cambridge. 

1874.  Mar.  16    Berthelot,  Marcelin  Pierre  Eugene,  Hon.  F.RS.  Paris. 

1875.  Mar.  16    Bertrand,  Joseph  Louis  Francois,  Hon.  F.R.S.    Paris. 
1869.  Mar.  16    Brown- S^quard,    Charles    Edouard,    M.D.,    LL.D. 

(Cantab.),  F.R.S.     Paris 
1869.  Mar.  16  i  Bunsen,    Robert    Wilhelm    Eberard,    Hon.    F.RS. 
Heidelberg. 

1869.  Mar.  16    Cams,  J.  Victor.    Leipzig. 

1873.  Mar.  15    Cayley,    Arthur,    D.C.L.,    LL.D.     (Dub.^    F.R.S. 

Cambridge. 
1883.  Mar.  16    Charcot,  J.     Paris. 


Royal  Iriih  Academy^ 


HONORART  M£MB£RS-(7o»<in»<;€/. 
8BCTI0I  OF  SCIBHCE— Continiied. 


Date  of  Klfftiflii, 

1873.^lar.  15   Dana,  James  Dwight,   LL.D.,   Hon.  F.R.8.     Nw 

'        Havai,  U.  S.  A. 
1869.  Mar.  16    Daubr^e,  Gabriel  Auguste,  Hon.  F.RS.    Paru. 
1876.  Mar.  16  ;  DeCandolle,  Alphonse,  Hon.  F.RS.     Gmeviu 

1886.  Mar.  16   Fnmkland,  Edward,   M.D.,  D.C.L.,  LL.D.,  F.RS. 
j        Beigate^  Surrey, 


1876.  Mar. 
1864.  Mar. 

1884.  Mar. 
1873.  Mar. 

1879.  Mar. 
1864.  Mar. 

1880.  Mar. 
1889.  Mar. 

1882.  Mar. 
1884.  Mar. 

1878.  Mar. 

1886.  Mar. 


1889.  Mar. 
1885.  Mar. 


1890.  Mar. 
1882.  Mar. 
1885.  Mar. 


Haeckel,  Ernst     Jena. 

HelmholtKy  Hermann  Lndwig  Ferdinand  Von,  Hon. 

F.R.8.     BeHin. 
Hermite,  Charles,  Hon.  F.RS.     Paris. 
Hofmann,  Angost  Wilhelm  Yon,  F.RS.    Berlin. 
Hoggins,  William,  D.C.L,  LL.D ,  F.RS.     London. 
Hyrtl,  Karl  Joseph.     Vienna. 

Marsh,  O.  C.     Nnff  Hawniy  U.  S.  A. 
Mendeleeff,  Dimitri  Ivanovitch.    St.  Peter^urg. 

Newcomb,  Simon,  Hon.  F.RS.     Washington. 
Nordenskjbld,  Bajron  Adolf  Erik  de.     Stockholm, 

Pasteur,  Louis,  Hon.  F.RS.    Paris. 

Rayleigh,    Rt.   Hon.  John  William,   Baron,  M.A., 
D.C.L,  LL.D.,  F.Ra,     WUham,  Essex. 

Sachs,  Julius  Von,  F.RS.     Wurzburg. 
Sylvester,  James  Joseph,    D.C.L,    LLD.,  F.R.a, 
Oxford. 

Turner,  Sir  William,  M.B.,  ULD.,  F  R  S.  Edinburgh. 

Virchow,  Rudolph,  Hon.  F.RS.    Berlin. 

Williamson,  Alexander  William,    LL.D.,    F.RS., 
Hademere^  Surrey. 

(One  vacanqf.) 
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SECnOH  OF  POLITE  LITERATiraE  ft  AHTiaXTITnSS. 

[Limited  to  30  Members,  of  whom  one-half  at  least  must  be  foreignera] 

Dftte  of  Election. 

ISSsTMar.  16 
1882.  Mar.  16 

1869.  Mar.  16 
1882.  Mar.  16 
1848.  Nov.  30 

1882.  Mar.  16 

1891,  Mar.  16 
1867.  Mar.  16 

1883.  Mar.  16 

1880.  Mar.  16 
1875.  Mar.  16 


1869. 

1889. 

1878. 

1854. 
1869. 
1863. 

1878. 
1873. 


Mar.  16 

Mar.  16 

Mar.  16 

Mar.  16 
Mar.  16 
Mar.  16 

Mar.  16 
Mar.  15 


1891.  Mar.  16 
1884.  Mar.  15 
1876.  Mar.  16 
1876.  Mar.  16 

1889.  Mar.  16 

1867.  Mar.  16 

1873.  Mar.  15 

1875.  Mar.  16 

1876.  Mar.  16 


Anderson,  Joseph,  LLD.    Edinburgh, 
Ascoli,  Graziadio  I.     Milan. 

Benavides,  Don  Antonio.     Madrid. 

Bond,  Edward  Augustus,  C.B.,   LL.D.     London. 

Botta,  Paul  Emile.     Paris. 

Brugsch,  Pasha,  Heinrich.    Berlin. 

Delisle,  Leopold.     Paris. 

De  Rossi,  Commendatore  Giovanni  Battista.    Rome, 

Evans,  John,  LLD.,  D.C.L.,  F.R.S.,  London. 

Fick,  F.  C.  Augustus.     GoUingen. 
Franks,  Augustus  WoUaston,  M.A.,  C.B.,  F.RS., 
F.S.A.     London, 

Gayangos  y  Arce,  Don  Pascual  de.     London. 

Herbst,  Christian  Frederick.     Copenhagen. 

Kern,  H.     Leyden. 

Maury,  Louis  Ferdinand  Alfred.     Paris. 
Mommsen,  Theodor.     Berlin. 
MuUer,  Max,  M.A.     Oxford. 

Newton,    Sir    Charles,    K.C.B.,     D.C.L.,    F.S.A. 

London. 
Nigra,  His  Excellency  Cavaliere  Constantino.     St. 

Petersburg. 

Sayce,  Rev.  Archibald  Henry,  M.A.,  LL.D.  Oxford. 
Stephens,  George.     Copenhagen. 
Stokes,  Margaret.     Dublin. 

Stubbs,  Right  Rev.  William,  D.D.,  LL.D.,  Lord 
Bishop  of  Oxford.     Oxford. 

Thompson,  Edward  Maunde,  D.C.L,  LLD.,  F.8.A. 
London. 

Visconti,  Barone  Commendatore  P.  K     Rome. 

Westwood,  John  Obadiah,  F.S.A.     Oxford. 
Whitney,  William   D wight.      New  Haven,  U.S. A. 
Wiudisch,  Ernst.     Leipzig. 

{Two  vacancies.) 
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Bmfal  Iruh  Academy. 


Nam Ks  OP  Pxrsonb  to  whom  the  Cunningham  Gold  Mbdaus  have 
BBSN  Awarded. 


Tbab. 


Name. 


1796    Wallace,  Thomas 

1800  i  Swift,  Theophilus 

1805     Preston,  WiUiam 

1818  I  Brinkley,  John 

1827  I  D' Alton,  John 

1830  .  Peine,  George 
I 

1833  i  Peine,  George 

1834  ,  Hamilton,  Sir  Wm.  Rowan 
1838     MacCullagh,  James 
1839 
1839 


Apjobn,  James 
Peine,  Geoige 
1843  '  Kane,  Sir  Koberl 


1848 


Hamilton,  SirWm.  Rowan 


1848    Haughton,  Samuel 
1848     Hincks,  Edward 
1848  '  O'Donovan,  John 
1851  I  Jellett,  John  Hewitt 
1858  [  Cooper,  Edward  J. 


TlAR. 

1858 

1858    ' 

1858 

1862    ' 

1862 

I 
1862   I 

1862   ' 

1873 

1878 

1878   1 

1878   . 

1878   j 

1879 

1879 

1881 

1883 

1884 

1885 


Namb. 

Salmon,  George 
Wall,  Charles  William 
Reeves,  William 
Doyd,  Humphrey 
Malel»  Robert 
Stokes,  Whitley 
Gilbert,  John  Thomas 
Wilde,  Sir  William  R  W. 
Smith,  Aquilla 
Casey,  John 
Dowden,  Edward 
Allman,  George  James 
Archer,  William 
Ball,  Robert  Stawell 
Grubb,  Howard 
Wright,  Edward  Perceval 
Birmingham,  John 
Malet,  John  Christian 


APPENDIX. 


PRESIDENTS    and  othbb   OFFICERS   op  the   ROYAL 
IRISH  ACADEMY,  prom  1785  to  1891. 

I. — Presidents. 
II.— Treasurers. 
III. — Secretaries  of  the  Aoademt. 
IV. — Secretaries  of  the  Council 

V. — Librarians. 
YI. — Secretaries  of  Foreign  Correspondence. 
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Royal  Irish  Aeadtmy, 


APPENDIX. 

Prbsidbxts  axd  other  Officers  of  the  Rotal  Irish  Acadbht, 
FROM   1785  TO  1891. 


I.  — PBSSIDENTS 


Date  of  Election. 

ITSsTMay  2 

1799.  Oct  26 
1812.  June  22 
1822.  Mar.  16 
1835.  Nov.  9 
1887.  Dec.  11 
1846.  Mar.  16 
1851.  Mar.  15 

1856.  Mar.  15 
1861.  Mar.  16 
1866.  Mar.  16 

1869.  Xov.  30 
1874.  Mar.  16 
1877.  Mar.  16 
1882.  Mar.  16 
1886.  Nov.  8 

1891.  Har.  16 


Charlemont,  Right   Hon.    The    Earl    of,    LL.D., 

F.RS.(a) 
Kirwan,  Richard,  LLD.,  F.RS.  (6) 
Charleville,  Right  Hon.  The  Earl  of,  (c) 
Brinkley,  Right  Rev.  John,  D.D.,  F.RS.  (<f) 
Doyd,  Rev.  Bartholomew,  D.D.  («) 
Hamilton,  Sir  William  Rowan,  LL.IJ.,  D.C.K  (J) 
Lloyd,  Rev.  Humphrey,  D.D.,  F.RS.,  S.F.T.C.D.(^) 
Rohiuson,  Rev.  Thomas  Romney,  D.D.,   LL.D., 

D.C.L.,  F.RS.  (A) 
Todd,  Rev.  James  Henthom,  D.D.,  S.F.T.C.D.  (») 
Graves,  Very  Rev.Charle8,D.D.,F.RS.,S.F.T.C.D.C;) 
Malahide,  Right  Hon.  Lord  Talhot  de,   LL.D., 

F.RS.(ifc) 
Jellett,  Rev.  John  Hewitt,  D.D.,  S.F.T.C.D.  (/) 
Stokes,  William,  M.D.,  LL.D.,  D.C.L.,  F.RS.(w) 
Kane,  Sir  Robert,  M.D.,  LL.D.,  F.RS.  («) 
Ferguson,  Sir  Samuel,  LLD.,  Q.C.  (o) 
Haughton,  Rev.  Samuel,  M.D.,   D.C.L.,    LLD., 

F.R.8.,  S.F.T.C.D. 
Beeves,  Right  Bev.  William,  D.D.,  KB.,  IiL.D.(/>) 


(a)  Died,  1799,  while  President  of  the  Academy.  (6)  Died,  1812,  while  Presi- 
dent of  the  Academy,  (c)  Died,  1835.  (c/)  Bishop  of  Qoyne,  1829  ;  died,  1835, 
while  President  of  the  Academy.  («)  Provost  <»f  Trinity  College,  DuUin.  1881  ; 
died,  1837,  while  President  of  the  A<MMlemy.  {f')  Astronomer  Rojal  for  Ireland  ; 
died,  1865.  {g)  Provost  of  Trinity  CoU^,  DiibUn  ;  died,  1881.  (A)  Died  1882. 
(0  Died,  1869.  {j)  Dean  of  the  Chapel  Kojal,  Dublin,  1860  ;  Bishop  of  Limerick, 
1866.  (it)  Died.  1883.  (/>  Provost  of  Trinity  College,  1881 ;  died,  1888.  (m)  Died, 
1878.  (n)  President  of  Queen's  College,  Cork,  1850-1873  ;  died,  1890.  (o)  Died, 
1886,  while  President  of  the  Academy,  {p)  Dean  of  Armagh,  1875 ;  Bishop  of 
Down,  and  Connor,  and  Dromore,  1886. 


Presidents  and  other  Officers,  frrm  1785  to  1891. 
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II.— TBEABVBEBS. 


Date  of  Election. 

1785rMay  2 
1796.  Nov.  6 
1803.  Mar.  16 
1806.  May  12 
1806.  May  29 
1810.  Mar.  16 
1817.  Mar.  16 
1829.  July  27 

1841.  Nov.  30 

1842.  Mar.  16 
1844.  April  8 
1857.  April27 
1867.  May  27 
1871.  Mar.  16 
1878.  lfoT.30 


Conyngham,  Kight  Hon.  Wiliam  Barton,  M.P.  (a) 

Blaquiere,  Colonel  James. 

Shaw,  Robert. 

Guinness,  Samuel. 

Hill,  Colonel  Hugh. 

Prior,  Rev.  Thomas,  D.D.,  F.T.C.D.  (6) 

Brooke,  William,  M.D.  (c) 

Orpen,  Thomas  Herbert,  M.D.((Q 

Smith,  Aquilla,  M.D.  (e) 

Pim,  James.  (/) 

Ball,  Robert,  LLD.fer) 

Carson,  Rev.  Joseph,  D.D.,  F.T.C.D.  (A) 

Hardinge,  William  Henry,  (i) 

Garstin,  John  Ribton,  M.A. 

Close,  Bev.  Maxwell  Henry,  M JL 


{a)  Died,  1796.  (6)  Vice-ProTost  of  Trinity  CoUege,  Dublin.  1840  ;  diod,  1843. 
(c)  Died,  1829.  (d)  Died,  1846.  (e)  Died,  1890.  (/)  Died,  1866.  (g)  Died, 
1857.    (A)  VioePiovost  of  Trinity  CoUege,  Dublin,  1890.     (t)  Died,  1871. 
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Boyal  Irish  Academy, 


IIL-8ECBETASIS8  OF  THE  AOASEMT  • 


Date  of  Xleotioii. 

ITSsfMay  2 
1789.  Mar.  16 

1791.  June  11 

1792.  Mar.  16 
1794.  Mar.  15 
1796.  Mar.  16 
1802.  Mar.  15 
1805.  Mar.  16 
1807.  Feb.  26 
1816.  Mar.  16 
1842.  May  9 
1846.  Mar.  16 
1856.  Mar.  18 
1861.  Mar.  16 
1867.  Mar.  16 
1874.  Mar.  16 
1877.  June  25 
1880.  June  28 
1883.  VoY.  SO 


Peroeval,  Robert^  M.D.  (a) 

Stack,  Rev.  John,  M.A.,  F.T.C.D.(6) 

M*Nevm,  William  James,  M.D.  (c) 

Hall,  Rev.  George,  D.D.  {d) 

Buriowea,  Rev.  Robert,  D.D.,  F.T.C.D.  («) 

Elrington,  Rev.  Thomas,  D.D.,  F.T.C.D.  (/) 

Miller,  Rev.  George,  D.D.,  F.T.C.D.  (^) 

Preston,  William.  (A) 

Davenport^  Rev.  William,  D.D.,  F.T.C.D.  (i) 

Singer,  Rev.  Joseph  Henderson,  D.D.,  F.T.C.D. (I;) 

MacCuUagh,  James,  LL.D.,  F.T.CD.  (0 

Todd,  Rev.  James  Henthorn,  D.D.,  F.T.C.D.  (m) 

Graves,  Rev.  Charles,  D.D.,  F.RS.,  F.T.C.D.  («) 

Reeves,  Rev.  William,  M.B.,  D.D.  (o) 

Sullivan,  William,  Kirby,  Ph.D.  (p) 

Wright,  Edward  Perceval,  M.A.,  M.D.  (q) 

Ball,  Sir  Robert  Stawell,  LL.D.,  F.R.S.  (r) 

MacaliBter,  Alexander,  M.D.,  F.RS.  (s) 

Wright,  Edward  Perceval,  M.A.,  MJ>.  (q) 


(a)  Died,  1839.  (6)  Died,  1813.  (c)  Died.  1841.  {d)  Proroet  of  Trinity 
College,  Dublin,  1806;  Bishop  of  Dromore,  1811 ;  died,  1811.  (e)  Died,  1841. 
(J)  Provoet  of  Trinity  CoUege,  1811 ;  Bishop  of  limerick,  1820 ;  Bishop  of  Leighlin 
and  Ferns,  1822;  died,  1835.  (^)  Died,  1848.  (A)  Died,  1807.  (i)  Died,  1824. 
ik)  Bishop  of  Meath,  1852;  died,  1866.  (/)  Died,  1847.  (m)  Pieeident  of  the 
Academy  1856-1861 ;  died,  1862.  (n)  Dean  of  the  Chapel  Royal,  Dublin,  I860 ; 
Bishop  of  Limerick,  1866  ;  President  of  the  Academy,  186U1866.  (o)  Dean 
of  Armagh,  1875;  Bishop  of  Down  and  Connor,  and  Dromore,  1886;  Prendent 
of  the  Academy,  1891.  {p)  President  of  Queen's  College,  Cork,  1873;  died,  1890. 
iq)  Professor  of  Botany,  University  of  Dubln,  1869.  (r)  Astronomer  Royal  for 
Ireland.  («)  Fellow  of  8t.  John^i  College,  and  Professor  of  Anatomy  in  the 
University  of  Cambridge,  1883. 

*  By  the  Charter  [enrolled  January  28, 1786],  Robert  Perceval,  Doctor  of  Phync- 
was  declared  "  to  be  the  first  and  modem  Secretary  to  the  Academy."  A  resolu- 
tion was  passed  by  the  Academy,  on  November  23, 1799  :  *  *  That  there  shall  be  two 
Secretaries  of  the  Royal  Irish  Academy,  who  shall  attend  all  meetingB  of  the 
Academy  and  Council**    See  **  Sicbxtabibb  of  the  Council." 


PraidenU  and  other  Qffietrt,  from  1785  to  1891. 
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IV.— 8E0SETASIE8  OF  THE  COiniCIL.* 


Date  of  Election. 

ISOoTMar.  16 
1802.  Mar.  16 

1805.  Mar.  16 

1806.  Mar.  15 

1807.  Feb.  23 
1814.  Mai*.  16 
1816.  Mar.  16 
1829.  July  27 
1838.  Mar.  16 
1840.  Mar.  16 
1842.  May  9 
1846.  Mar.  16 
1854.  Mar.  16 
1860.  Feb.  13 
1878.  Mar.  16 


Miller,  Rev.  George,  D.D.,  F.T.C.D.  (a) 

Preston,  William.  (6) 

Stephens,  Rev.  Walter. 

Davenport,  Rev.  William,  M.A.,  F.T.C.D.  (r) 

Kyle,  Rev.  Samuel,  D.D.,  S.  F.T.C.D.  {d) 

Singer,  Rev.  Joseph  Henderson,  D.D.,  F.T.C.D. (e) 

Sadlier,  Rev.  Franc,  D.D.,  S.F.T.C.D.(/) 

MacDonnellj  Rev.  Richard,  D.D.,  S.F.T.C.D.  {g) 

Doyd,  Rev.  Humphrey,  D.D.,  F.R.S.,  F.T.C.D.  (A) 

MacCuUagh,  James,  LL.D.,  F.T.C.D.  {%) 

Kane,  Sir  Robert,  M.D.,  F.RS.  0') 

Graves,  Rev.  Charles,  D.D.,  F.RS.,  F.T.C.D.  (k) 

Jellett,  Rev.  John  Hewitt,  M.  A.,  F.T.C.D.  {I) 

Ingram,  John  Kells,  LLD.,  F.T.C.D.  (m) 

Atkinson,  Eobert,  I1L.D.  (n) 


(a)  Died,  1848.  (&)  Died,  1807.  (c)  Died,  1824.  (</)  Provoet  of  Trinity  College, 
Dablin  ;  BUhop  of  Cork,  1831 ;  died,  1848.  (e)  Bishopof  Meath  1862 ;  died.  1866. 
(/)  ProvoBt  of  Trinity  College,  Dublin,  1837  ;  died,  1851.  {g)  Proyost  of  Trinity 
College,  Dublin,  1852  ;  died,  1867.  (A)  Provost  of  Trinity  College,  Dablin,  1867  ; 
Preiiidentof  the  Academy,  1846-1851  ;  died,  1881.  (i)  Died,  1847.  0)  Pi^rident 
of  Queen*B  College,  Cork,  1850-1873;  President  of  the  Academy,  1877-1882;  died, 
1890.  {k)  Dean  of  the  Chapel  Royal,  Dablin,  1860;  President  of  the  Academy, 
1861-1866;  Bishop  of  Limerick,  1866.  (/)  Proyost  of  Trinity  College,  1881  ; 
President  of  the  Academy,  1869-1874 ;  died,  1888.  (m)  Regius  Professor  of  Graek, 
University  of  DubUn,  1866;  Librarian,  Trinity  College,  1879.  (n)  Professor  of 
Sanscrit  and  Comparative  Philology  in  the  University  of  Dublin,  1871. 


*  A  resolution  was  passed  by  the  Academy  on  November  23.  1799  :  "  That  there 
shall  be  two  Secretaries  of  the  Royal  Irish  Academy,  who  shall  attend  all  meetings 
of  the  Academy  and  Council."    bee  "Sbcrktariks  of  thk  Aoaduvt." 


Boyal  Iritk  Academy, 


v.— LIBKABIAH8. 


Date  of  Uwtlon. 


1791.  Mar.  16 

1800.  Mar.  15 

1806.  Mar.  14 

1808.  Dec.  19 

1810.  Mar.  16 

1817.  Mar.  16 

1822.  Mar.  16 
1861.  Mar.  16 
1876.  Mar.  16 
1878.  Mar.  16 

1887.  Mar.  16 

1888.  Xar.  16 


Beaufort)  Key.  Daniel  Augustus,  LL.D.  (a) 

Kirwan,  Richard,  LLD.,  F.RS.  (6) 

Davenport,  Rev.  William,  M.A,,  F.T.C.D.  {c) 

Stephens,  Rev.  Walter. 

Prior,  Rev.  Thomas,  D.D,,  F.T.C.D.  (rf) 

Brooke,  WUliam,  M.D.  {e) 

Robmson,  Rev.  Thomas  Romney.  M.A.,  F.T.C.D., 
F.R.8.  (J) 

Drummond,  Rev.  William  Hamilton,  D.D.  {g) 

Gilbert,  John  Thomas. 

Atkinson,  Robert,  LLD.  (h) 

Gilbert)  John  Thomas,  F.S.  A. 

Frazer,  William,  F.R.C.S.I. 

Oilbert,  John  Thomas,  F.S.A. 


(a)  Died,  1831.  (6)  President  of  the  Academv,  1799-1812 ;  died,  1812.  (c) 
Died,  1824.  {d)  Vioe-Provoat,  Trinity  CoUege,  Dublin,  1840 ;  died,  1843.  {e) 
Died,  1829.  (/)  Prondent  of  the  Academy,  1861-1856  ;  died,  1882.  {g)  Died, 
1865.  (A)  Profeeeor  of  SMUwrit  and  Compftntive  Philoloey  in  the  Univenity  of 
Dublin,  1871. 


PrendenU  and  other  Oficert,  from  1785  to  1891. 
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VL— 8B0SETABIE8  OF  FOBEIOV  COBBESPOHDESCE. 


Date  of  Election. 

ITSsTMay  2  j 

1790.  June  26 

1791.  Mar.  16 

1792.  Mar.  16 
1803.  Mar.  16 
1811.  Mar.  16 
1828.  Nov.  29 

1839.  May  27 

1840.  Mar.  16 
1846.  Mar.  16 
1856.  Mar.  16 
1868.  Dec  13 
1864.  Mar.  16 

1874.  Mar.  16 

1875.  Mar.  16 
1879.  Mar.  16 


Ussher,  Eev.  Henry,  D.D.,  F.T.C.D.  (a) 

Gray  don,  Eev.  George,  LL.B. 

Perceval,  Robert,  M.D.  (h) 

Graydon,  Kev.  George,  LLB. 

Hill,  Colonel  Hugh. 

Hill,  Colonel  Edward. 

Betham,  Sir  William,  (c) 

MacCullagh,  James,  LL.D.,  F.T.C.D.  (rf) 

Lloyd,  Rev.  Humphrey,  D.D.,  F.RS.,  F.T.C.D.  {e) 

Butcher.  Rev.  Samuel,  M.A.,  F.T.C.D.  (/) 

Wilde,  William  Robert  Will8.(^) 

Butcher,  Rev.  Samuel,  D.D.,  F.T.C.D.  (/) 

Wilde,  Sir  WilUam  Robert  WiUs,  M.D.  (^) 

M'DonneU,  Robert,  M.D.,  F.R.S.  (h) 

Archer,  William,  F.RS.  (») 

O'BeiUy,  Joseph  P.,  C.E.  {k) 


(a)  Died,  1790.  {b)  Secretary  of  the  Academy,  1786-1789  ;  died,  Maicfa,  1839. 
(r)  Died,  1858.  (d)  Died,  1847.  {e)  Provost  of  Trinity  College,  Dublin,  1867; 
President  of  the  Academy,  1846-1861 ;  died,  1881.  (/)  Bishop  of  Meath,  1866  ; 
died,  1876.  (.9)  Died,  1876.  (A)  Died,  1889.  (1)  Librarian,  National  Library  of 
Ireland,  {k)  JP^rofessor  of  Mining  and  Mineralc^,  Royal  College  of  Science  for 
Ireland. 


Cy 


Should  Ml  J  €in>n  or  omiwiom  be  found  in  this  Lirti  which  ii  reriiod  to 
17th  Marah,  1891,  it  ii  raquestod  th«t  notice  theieof  may  be  given  to  the 
Seeretary  of  the  Academy.  He  should  also  be  infoimed  of  the  death  of 
any  Member. 
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This  book  should  be  returned  to 
the  Library  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  cent§  a  day  is  incurred 
b  y  retaining  i  t  bey o  n  d  the  spe  oifie  d 
time. 

Please  return  promptly. 
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